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APPENDIX C

LRAD 3 COMPUTER PROGRAM

1scusSION OF THE PROGRAM

DISCUSSION OF 222 ———=—

This appendix describes a computer program which can be used to
determine the fédiative flux and flux divergence through a ;oniso-
thermal planar slab of gas. The program considers species typical of
air at high tempéfatures and nylon oT carbon phenolic ablation
products. The equations solved are for a variable optical depth line
and continuum gas model using species cross sections and line widths
as the basic data.

The detailed radiation model used in the present'Work is a
coupled 1ine and continuum model developed by Wilson (Ref. c.1). The
computer program used in the present analysis 1is called LRAD 3 and
is a modified version of Wilson's subroutine TRANS. LRAD 3 consists
of a driver program and a set of subroutines which are for the most
part subsets of subroutine TRANS. By providing a driver program and
breaking TRANS into & set of subroutines greater flexability and
reduced computation time was achieved.

The program LRAD 3 provides & useful tool for evaluating the
radiative flux and flux divergence across a slab of gas containing
both air and ablation species. The program can be used in subroutine
form in conjunction with a flow-field program or independentiy for
parametric studies. Twelve continuum and nine line frequency bands

are used in the radiation calculation. Radiation properties for the

following species are included:
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The computational techniques and equations solved are presented

in detail in Appendix B. The radiation model and species considered
were developed as a compromise between detail of computation (computer
time) and accuracy. The accuracy of the line and continuum calculation
) for the four atomic species was found to be quite good by Wilson (Ref.
] C.1l) by comparison with a more detailed radiation program RATRAP.
INPUT GUIDE |
All inputs to the radiative transfer computer program (LRAD 3) are
, read from cards: no tapes are required. The basic inputs consist of
‘; . (1) temperature: (2) number densities or mole fractions, density and
' - average molecular weight: (3) shock layer coordinates: (4) input
/ option parameters; and (5) a set of shock layer points used in the
integration to obtain the flux. Three basic formats are Qsed for
input, I5, E12.0 and A4. The I5 is an integer format consisting of
five (5) columns right adjusted, the E12.0 is a floating point format
occupying twelve (12) columns with a decimél point punched on the
card, and A4 is an alphabetic format. Multiple cases may be run by
placing the input data for each new case behind the data for the
previous one.
Tab. C.1 provides the details of the card input and Tab. C.2

gives the meanings of the input variables.
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4 TABLE C.1

CARD INPUT FOR LRAD 3

CARD TYPE Variables

1 ~TIT (I)

2 NETA, MF, NS, LINES, IDG, IEZ
3 R, DELTA, DTIL, XMfL, RDZ
4 T (D)

5 YD (1)

6 ETA (1)

7 INDEX

gA% DENS (K, INDEX)

8B* FRAC (K, INDEX)

9° ETZ (I)

10" REP (1)

1t AMA (1)

Format

20A4
615
5E12.0
6E12.0
6E12.0
6E12.0
615
6E12.0
6E12.0
6E12.0
6E12.0

6E12.0

* Either Card 8A for number densities or Card 88 for mole fractions is

read but not both.

+ 1If Card 8A is read, Cards 10 and 11 are not read.

read both Cards 10 and 11 are read.

1f IEZ = 0 Card 9 is not read.

if Card 8B is
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Variable
TIT
NETA

MF

NS

LINES

IDG

IEZ

DELTA

DTIL

XML

RDZ

T(I),I=1,NETA

TABLE C.2

VARIABLE DEFINITIONS FOR LRAD 3

Description

Title for identification of the problem.
The number of points used in the slab calculation.
Species concentration option variable.

MF=1 Mole fractions are input on Card 8B and
number densities are computed.

=0 Specie number densities are input on Card 8A.

The number of species to be input.

Line radiation option variable.
LINES=0 Only a continuum calculation is done.
=1 A coupled line-continuum calculation is
done.

A switch to allow intermediate printout.
IDG=0 Only finial results are printed.
=1 Print at each ETA is given.
=2 Complete print is given.

The number of points used in the flux integration.
IEZ=0 The ETA array will be used for the ETZ
array.
O<IEZ<NETA Specifies the number of points in the
ETZ array. Card 9 will be read.
Body radius (ft.)
Nondimensional stand-off distance (§/R)

Transformed stand-off distance (§)

A molecular radiation option switch.

XMPAL=0 Molecules not included in the radiation
calculation,
=1.0 Molecules included in the radiation cal-
culation.

The density directly behind the shock.
t]

The temperature profile across the shock layer. (°K)
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YD (I),I=1,NETA
ETA(I),I=1,NETA

INDEX

DENS (K, INDEX)
K=1,NETA

FRAC (K, INDEX)
K=1,NETA

ETZ(1),I=1,IEZ

RHP(I),I=1,NETA

AMW(I),I=1,NETA
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TABLE C.2 (Cont.)

The nondimensional shock layer location where tempera-
ture, concentration etc. are given. (y/§)

The Dorodnitzyn transformed shock layer locations
corresponding to the y/§ locations. (1])

The number given each specie for use in storing arrays.
This permits species to be read in any order and is
placed before each set of cards of type 8A or 8B.

INDEX = 1 = 92 7=H
2 = N2 8 = C2
3=9¢ 9 = H2
4 =N 10 = C9
5 = E- 11 = C3
6=C¢C 12 = C2H

Species number densities. (particles/cm3)

Species mole fractions.

A subset of ETA points used in the flux integration.
If IEZ=0 the ETZ points will automatically be set
equal to the ETA(I) points.

Nondimensional density profile across the shock layer.

(/P50

The average molecular weight profile across the shock
layer.
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The species considered in the program will probably be a subset of
the species considered in a shock layer flow-field. Only those twelve
species listed with an INDEX number can be input. If the field of
interest is ionized, the input of electron concentrations is necessary,
although ionic species are not input. o

The subset of ETA points, the ETZ points, used in the flux
integration calculation should be carefully chosen. The purpose of
using a subset of ETA points is reflected in the required computation
time (i.e. 5 minutes for 60 ETZ = ETA points and 2.5 minutes for 30 ETZ
points where NETA = 60). The computationvtimes cited are for a IEBM
360-65. To maintain accuracy keep ETA points as ETZ points in regions

where either concentration or the temperature is varying rapidly.

OUTPUT DESCRIPTION

This section presents a description of the LRAD 3 program output
format and definition of output symbols. The reader may find it
instructive to refer to the listing of the sample problem while
reading this section,

The first four Pages of output are a print of the input data.
This is provided so that the user can check the input for possible
errors, and it also provides identification of the problem, A1l
quantities on these pages are defined in the input guide section. The
concentrations printed on Pages 3 and 4 are either number densities or
mole fractions depe#ding on the option used for input purposes. The

difference is easily distinguishable by the magnitude of the numbers,

These concentrations are followed by the shock thickness DELTA in cm.
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The standard output shown (i.e. IDG=0) provides a prinf of the specie
number densities on pages 5 and 6. The results of the radiation ;
caiculation are printed on the seventh page of output. The continuum
contribution and the line contribution to the spectral flux are printed
for three ETA points (ETA=0,0=wall, ETA=0.5, ETA=1.0=shock) as a
function of frequency interval HNU=hv . The columns of fluxes in
watts/cm2 denoted by QPLUS and QMINUS designate fluxes to the surface
and away from the surface respectively. The total radiative flux at
the three ETA locations stated above are printed in watts/cmz. The
number on the left can be interpreted as the radiative heating to the
surface,

SAMPLE PROBLEM AND PROGRAM LISTING

The followiag example is presented to illustrate the basic input
for the LRAD 3 program and to show a typicél output listing. The example
considered is typical of stagnation line shock layers in that the
temperature and species compositions change from surféce to post shock
values. All twelve possible species are included in the example. The
integration is carried out over 59 ETA=ETZ points and thus card-type
9 is not input. Furthermore, species number densities are input on
card type 8A and thus card type 10 and 11 are not required in addition
to RDZ on card type 3.

The required input data for this example are listed on the
following pages. After the input a listing of the output for the example

is given. Finally a listing of the LRAD 3 program is provided.
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APPENDIX D

VISRAD 3 COMPUTER PROGRAM /

DISCUSSION OF THE PROGRAM

This appendix describes a digital computer program which is
designed for prediction of stagnation line viscous and radiative
coupled shock layer structure and the resulting heating rates pro-
“luced by a blunt body during super-orbital entry into planetary {
atmospheres. Formulation of the problem was presented in Chapter 2
from which the first order stagnation line shock layer equations
were derived. The computer program described herein was developed
using the stagnation line equations and the implicit finite difference
techniques stated in Chapter 4, The regime of atmospheric flight
is restricted to the laminar continuum regime and to conditions where
tﬁermodynamic equilibrium can be applied. The governing equations
include the effects of mass injection of ablation species, rédiation
cooling, and coupling between convection and radiation. The radiative
transport term is evaluated using either of two models. The first

one is the emission model described in Chapter 3. The second is a

line and continuum band model described in Chapter 3 and Appendix B.

Solutions to this problem are obtained by numerically solving
the set of stagnation line thin shock layer equations developed in
Chapter 2. Chapter 4 presents the finite-difference method used for
both the momentum and energy equatiéns as well as the convérgence
method and criterion. The entire solution process consists of a

complex iteration scheme which is started by assuming initial values
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for the solu£ion profiles and then iterating until convergence is
obtained.

The VISRAD 3 program utilizes thermodynamic and transport
properties of air from Ref, D.1 and thermodynamic properties of
#ir-ablation product mixtures from Ref. D.2 as discusse& in Chapter
3. The calculation of these properties were programmed as separate
subroutines such that either or both calculations could be made
duripg the solution procedure. Air values for kT’ p and CpT are used
throughout the shqck layer. An elemental step function is assumed
for the elemental species solution. Thé elemental switch from abla-
tion products to air is made at the stagnation point.- Species
compositions are then computed using the two methods based on the
elemental composition, local tcmperature<apd pressure.

The prégram was designed as a tool for use by thermodynamic
engineers for thermal environment prediction studies. It provides an
accurate method for analyzing a variety of atmospheric entry heating
problems. The following is a summary list of the capabilities included
in the VISRAD 3 computer program:

o Stagnation line solutions

o Coupled convective and radiative energy flux calculation

o Line and continuum radiation calculation

o Large or small mass injection rates of ablation species

o Complete equilibrium chemistry
In addition to these basic capabilities, the program is designed so

that other options can be added without altering the basic program.



A solution to the elemental continuity equationsffor binary diffusion
has been successfully addedltq the basic_pgogram by Esch (Ref. D.2).
- Additional modifications which could Bé‘inéorporated into the program
are different diffusion,‘tran;port and chemical models.

There are three heating rate options available in the. program.

o Convective heating only

o Uncoupled convective and radiative heating

o Coupled convective and radiative heating.

PROGRAM PROCEDURES

The VISRAD 3 computer program was developed using a philosophy
of minimizing a users effort and maximizing program flgxibility and
adaptability. Accordingly, the basic program logic as shown in
Fig. D.1 is quite simple. However, these five basic subprograms are
supported by 20 subroutines and one funcgidn subprogram. Each of
these peripheral programs perform specific computational functions
thus enabling direct addition or substitution of other subroutines
when required.

In order to minimize input requirements, three techniques were
used. The first consists of internal initialization of values for
temperature, density, viscosity and.stand-off distance which are
necessary to start the solution procedure. If better guesses are
available they may be input as discussed in the next section. The
second technique involves internal specification in BLOCK DATA of

problem defining parameters such as the elemental composition at the
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surface and the thermodynamic curve-fit constants which are changed
quite infrequently. The third technique consists of internally
selecting program options if éﬁ option vériable is left blank on an
input card. In this procedure the most commonly used options are
perfprmed when a blank is input.

The use of the elemental step function for the solution of the
elemental species equation presented one computational difficulty.
This type of solution produces a jump in average molecular weight at
the stagnation point which results in a discontinuity in density.

To eliminate this problem the average molecular weight of the

ablation products and that of air was linearly weighﬁed with distance
in T near the stagnation point, This is an approximation of the effect
diffusion has on the average molecular weight. In this manner the
density profile, which is primarily dependent on the temperature, is
computed as a smooth function.

The start up of the VISRAD 3 program can be achieved in a number
of ways. As stated previously internal guesses are avaiiable to begin

the iteration procedure., Two types of temperature profiles are

available. One for no mass injection and the other for mass injection.

These profiles are usually quite satisfacfory as initial guesses if
an emission radiation coupled problem is to be run. However, if a
line and continuum radiation coupled problem which includes mass
injection is to be run the internal guess may not be accurate enough.,
Consequently, a start up logic has been developed to improve the

initial guess by beginning the solution procedure using air properties
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and the emission model. The start up logic is presented schematically
in Fig. D.2. The computation procedure is begun with internal

guesses and procedes for n-1 iterations as if an air-emission coupled
pfoblem is being solved. At fhe nth itéragion the program automatically‘
introduces ablation products and the detailed radiation médel into

the solution procedure. The n-1th iteration solution profiles are

used as initial guesses for the 'mew' problem. In this way reasonably
accurate initial guesses can be achieved with minimal computer time

for the specific problem under consideration. The user must select

the iteration number at which the switch is to be made. For most
problems the simplified solution is nearly established after five or

six iterations. The iteration number selected can take on any value
from one up. Thus this start up option can be eliminated by introducing
the ablation species and detailed radiation at the first iteration.

If the iteration number is chosen so large that the switch is never
made an air, emission-only solution is obtained. Fig. D.2 also shows
the four iteration numbers where a step-size adjustment is made. Since
the choice of iteration number for switching ablation and radiation
models is arbitrary, some numbers will allow two step-size adjustments
to be made at a single IEM iteration (i.e. 2 or 4).

The procedure for step-size adjustment along with the convergence
criterion and procedure are presented in detail in Chapter 4 and thus
are not discussed here.

INPUT GUIDE
All inputs to the VISRAD 3 computer program are read from cards

supplied by the user; no tapes are required. The basic inputs consist



of free-stream velocity and density, principle body radius, wall
temperature and mass injection rate. Additional input parameters
are needed to determine which program options are desired such as
coupled or uncoupled solution, emission or line and continuum
radiation model. Four basic formats are used for input, Ié, E12.0,
E15.8 and A4. Multiple case runs, and hence entire trajectories
can be processed by placing the input data for each new case behind
the data for the previous one. The entire run is terminated by an
end of file.

Tab. D.l presents the format of the card input and Tab. D.2

provides a corresponding definition of variables.
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TABLE D.1

CARD INPUT FOR VISRAD 3 .

Card Variables Format

1 | TITLE 18A4

2 KEEP, NETA, IRAD, ITYPE, MAXM, MAXE, 9I5, 2E12.0, 2X, Il

MAXD, LT, IPHI, FPRCT, TPRCT, IDEBUG

3 UINF, RINF, R, TWK, HTPTAL, RVW 6E12.0

4 DELTA, DTIL, RZB, RE, PDTIL 5E12.0

5 T(I) 6E12.0

6A RHP(I) 6E12.0

6B RM(I) 6E12.0

7 DEPS E12.0

8 ETA(I) . . 6E12.0

9 NDEBUG, IRS, IAB 315

10 CWALL(J) 5E15.8



TABLE D, 2

VARIABLE DEFINITIONS FOR VISRAD 3

Variable ' Description
TITLE Title for identification of the problem,
KEEP Indicator to determine if the temperature

profile from the previous case is to be kept
as a guess for the current case.

KEEP = 0 Temperature not kept
KEEP = 1 Temperature kept
NETA The number of points to be used in the shock

layer profile. If NETA = 0, a set of 51 equally
spaced points will be used. If NETA > O card 8
must be read.

IRAD A variable used to specify the type of solution.
IRAD 1 Convective solution only

2 Uncoupled radiation solution

3 Coupled radiation solution

ITYPE A variable used to specify the type of radiation
model to be used.
ITYPE = 0 Line and continuum radiation model
= 1 Emission radiation model

MAXM Maximum number of iterations allowed in the
internal momentum loop. If MAXM = 0, it is
internally set = 15.

MAXE Maximum number of iterations allowed in the
energy equation and in the overall momentum-
energy loop. If MAXE = 0, it is internally
set = 15.

MAXD Maximum number of iterations allowed in the
external momentum loop. If MAXD = 0, it is
internally set = 15,

LT Indicator to determine if a temperature guess
and if p & pp guesses are to be read in.
LT = 0 Cards 5 and 6 are not read.
1 Card 5 but not card 6 is read.
2 Cards 5 and 6 are read.
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TABLE D.2 (Cont.)

Indicator to determine if the shock curvature
is to be input.

IPHI = 0 de/dE = 0 is internally set.
1 Card 7 is required for input.

Convergence tolerance for each point in the f’
profile. If FPRCT = 0.0 it is internally
set = .005.

Convergence tolerance for each point in the T
profile. If TPRCT = 0.0 it is internally
set = .005.

A switch to allow intermediate printout to
be obtained at each iteration
IDEBUG = 0 No print.
= 1 Print is given.

The freestream flight velocity (Um) in feet/sec.
The freestream density (pm) in slugs/ftB.
Principal body radius in feet.

Wall temperature in degrees Kelvin.

Total freestream enthalpy in ft /secz. if
HTOTAL = 0.0, it is set to U 2/2. (Freestream
static enthalpy is assumed negllglble)

Mass injection rate (pv)w/(pU)w.

An initial guess for the shock standoff distance
§/R. If DELTA = 0.0, a guess is supplied by
program,

A guess for the transformed standoff distance
B/R. The program will also supply this value

if DTIL = 0.0

The density ratio across the shock p = pm/p 1f
RZB is input as 0.0, the code will determlne a

value,

The Reynolds number for the problem, Res =
U;Rpé/ué. This quantity is determined by the
program if RE is input as 0.0.



PDTIL

T(1),I=1,NETA

RH@(I),I=1,NET

A

RM(I),I=1,NETA

DEPS

ETA(I),I=1,NIT

NDEBUG

IRS

IAB

A
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TABLE D.2 (Cont.)

Convergence tolerance placed on & for total
solution convergence. If PDTIL = 0.0, it is
internally set = .001l.

An initial guess for the dimensionless shock
layer temperature profile (T/Té). 1f 1LT>0,
this profile is supplied by the user.

An initial guess for the dimensionless shock
layer density profile (p/pé). If LT = 2,
this profile is supplied by the user.

An initial guess for the dimensionless shock
layer pp profile (pr/pghg). If LT = 2, this
profile is supplied by :ge user.

The stagnation line shock curvature (de/dg).
1f IPHI = O then de/d§ = 0.0 is internally
set. If IPHI =1, card 7 is read and de/d§
is supplied by the user.

The grid shock layer points at which the solu-
tion profiles are to be computed. If NETA = 0,
AT} is set to 0.02 and ETA(I) is computed by the
program. (ETA(1)=0.0~wall, ETA(NETA)=1.0+shock).

Debug option to output thermodynamic curve-
fit equations.
NDEBUG = 0 No output.
= 1 Output given.

Indicator to determine if the wall species
composition is to be input on Card 10.
IRS = 0 Card 10 not read and wall mass
fractions are set equal to those for
a nylon-phenolic ablator.
IRS > 1 Card 10 is read. Wall mass factions
are provided by the user.

Indicator to determine at what iteration (IEM)
the ablation products are included in the

computation.
IAB = 0 Ablation products are introduced
at IEM = 5.

IAB > O Ablation products are introduced
at IEM = IAB - 1.



436

TABLE D.2 (Cont.)

CWALL(J),J=1,NSP Wall mass fractionms.

NSP = 20 +
J=1-¢02 6+ N 11 =+ CO 16—0031{
2-0N2 7+ E 12-9C3 17~DC4H
340 8§+ C 13 + CN 18 + HCN
4 4 N 99 H 14 + C_H 19+ C
+ 2 %
540 10+ H 15+ C_H 20+ C

2 272



437

Some caufion should be exercised when preparing an input for this
program. The present program considers 5 elements, including electrons,
and twenty species listed under CWALL(J). The set of species was
selected for an air atmosphere and an phenolic-nylon ablator. If
another ablator is selected for study and this set of species is
appropriate, ﬁo alteration of the program is required. All that is
required is a card input of wall mass fractions of the ablator selected
on Card 10. 1If éxtensive study of a different ablator using this
program is anticipated, the user may find it convenient to change the
wall composition stated in BLOCK DATA under CWALL rather than reading
in the data for each run. If required, a change to aqother set of
species for thermodynamic calculations can be made with comparitively
l1ittle difficulty. This may be achieved by changing the thermodynamic
curve-fit constants in BL@CK DATA. The thérmodynamic curve-fit
equations were listed in Table 3.2 and the correspondence between the

coefficients in the table and those in the program is

For
1000 < T < 6000 6000 < T°K

Al = A = ATI
BI = A, = BII
cI = A, = CII
DI = A, = DII
EI = Ag = ETI
F1 = A6 = FII1
GI = A = GII
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where the coefficients are dimensioned to include a value for each
species. The species ordering is given in the SP array with
corresponding ordering in SMW (i.e. species molecular weight) array
in BLOCK DATA. Curve-fit constants in the proper format for over one-
hundred species are available in Ref. D.3. 1If a differeng chemical
system is chosen for study a check should be made to determine if the
species added are radiatively important. This may be achieved using
the method suggeéted in Chapter 3.

An accurate initial guess appears to be necessary for some
flight conditions and body radii to avoid convergence difficulties.
The most sensitive profile appears to be the shock layer temperature.
A library of starting values for the temperature and T profiles should
be developed. The VISRAD 3 program provides punched output of these
three profiles along with the eta, T, step-size profile. The punched
output is in the format for input stated for card type 5, 6A, 6B and
8. This not only provides the user with a means of collecting
guesses but also provides the program with a restart capability.

An additional input hint which has proven useful is to run using
the emission model first and use this output as input for a run with
the detailed radiation model. It has been found that coupled
solutions using the emission model are not as sensitive to the input
guess as solutions using the detailed radiation model. This method
or the start up procedure discussed in the previous section is to be

used if a library of guesses has not been developed.
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A similar technique has proven useful in running entire trajectories
(usually without mass injection). By inputing KEEP = 1, the program
will use the solution at the Nth trajectory point as an initial guess
for the N+lst trajectory point solution. In the early portion of a
typical trajectory the radiative coupling is weak and henée the
solution is not as sensitive to the initial guess. Since radiative
coupling varies smoothly over the trajectory, the solution at the Nth
point provides a reasonable guess for the solution at the N+1lst point.

Two changes in the computer program are recommended if extensive
use of the program is anticipated. First,-substitute a calculation
of the total heat capacity of ablation products for that of air which
is presently used. This calculation should be made in subroutine
PROPRT where the frozen part of the heat capacity for the ablation
products is presently computed. The calculation for the reacting
part may be computed using the method of Ref. D.2. Secondly,
additional logic should be built into subroutine STPSZE which internally
adjusts the T step-size. Some numerical difficulties are encountered
if the step size is increased to Al = .04 on the shock side of the
stagnation point for (pv)w > .10 even though the temperature gradient
is small. This subroutine should be modified to provide a smaller
step size in this region.

OUTPUT DESCRIPTION

This section presents a description of the program output format
and definitions of the output symbols. The reader may find it
instructive to refer to the listing of the sample problem presented

in the next section while reading this section,
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The first page of output is a print of the input déta. This is
provided for a check of the input and an identification of the ‘
problem. All quantities on this page are defined in the INPUT GUIDE
section. The second page also contains problem specification data
which is self explanatory. Following the guessed nondimenéional
stand-off distance (DELTA) and transformed stand-off distance (DTIL),
a listing of the dimensional stand-off distance computed at each
jteration is given if the detailed radiation model is used.

Species number densities for those species used in the radiation
calculation during the final iteration are printed on the third page.
The fourth page provides an output of radiative fluxes computed
during the final iteration. The continuum contribution and line
contribution to the spectral flux is printed for three LETA points
(ETA = 0.0 = wall, ETA = stagnation point, ETA = 1.0 = shock) as a
function of freqﬁency intervals and frequency centers respectively.
The columns of fluxes in watts/cm2 denoted by QPLUS and QMINUS
designates fluxes toward the surface and away from the surface
respectively.

The fifth page begins with a cheerful message noting the solution
converged. Following this message is a printout of the shock stand-
off distance parameters (DELTA,DTIL); the convective (QC), radiative
(QR), and total heating rate; and the radiative heat transfer
coefficient (CHR). To the left of the heating rate data the density
ratio across the shock (RB) and the mass injection rate (RVW) are

stated. Following the heating rate data is a print of the numerical
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of the solution profiles as a function of the shock 1ayér coordinates
ETA and (Y/D). The solution profiles printed are: /

4

F

velocity function

LI}

RV = pv/p U (nondimensional mass flux per unit area)
T/TD = T/T6 (nondimensional temperature)

E € (radiative flux divergence)

\Y

v/Uoo (nondimensional normal velocity)

V(fT/SEC) = dimensional normal velocity

G = nondimensional total enthalpy

H(STATIC) = nondimensional static enthalpy

The shock layer thermodynamic and transport properties are out-
put beginning on the following page. These properties are then
followed by a print cf the species mass fractions output as a
function of ETA. In addition to the species on the last page of
output, the mixture heat capacity (CP) and average molecular weight
(AMW) are also printed.

The above description is for a standard output. I1f, however, the
intermediate print option is used (i.e. IDEBUG > 0) additional infor-
mation is printed related to the momentum and energy equation
convergence as well as the information just described given at each
energy-momentum iteration. The additional information is clearly
labled and thus no difficulties should be encountered in its
interpretation.

SAMPLE PROBLEM AND PROGRAM LISTING

The following example is presented to illustrate the basic input

for the VISRAD 3 program and to show a typical output listing. The



442

conditions defining the problem are:

50000. ft/sec o

U =

[

b = 2.69 x 107/ slug/ft>

R =9 ft

(pv)w = ,20

(de:/d§)§=o = 0.0 (internally set)
T = 3450°K

w

T. = .7303 carbon
iw
.0729 hydrogen
(internally set)

.0496 nitrogen

.1472 oxygen
Coupled radiative heating rates are to be obtained from the stagnation
line solution using the line and continuum radiation model. The
solution is started using a set of T/TG’ p/pé, (pp,)/(pu)6 and 7

profiles and thus LT = 2 on card type 2. Card type 4 is a blank card.

A listing of the necessary card input data is shown on the following

page.
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The output listing for the stated example is listed on the following
nine pages. A description of the output format is given in the
previous section. Following the output listing of the sample
problem a listing of the VISRAD 3 program is given.

Subsequent to the publication of the following it was ‘noted that
after card ENER 880 a card stating

cfE = 2.1 DTIL
and card ENER 890 should then read

Al = -COEF*(TARM] + TARM2 - C@E*TARM3)
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APPENDIX E

RADCOR COMPUTER PROGRAM

DISCUSSION OF THE PROGRAM

The computer program RADCOR can be used to compute radiative
heating rates at the stagnation line or around the body. Heating rate
calculations are based on a radiative cooling parameter correlation
which is used in conjunction with an isothermal slab radiation
calculation made in the program. The isothermal radiation calculation
is made for post shock thermodynamic and species levels. Eéch point
on the body is treated independently and thus the heating at the
point in question is only dependent on the local shock shape, stand-off
distance and free stream conditions.

This program provides the capability of rapidly estimating
radiati?e heating rates at the stagnation line or around the body for
no mass injection. Although its primary use is for earth atmospheric
entry, heating due to entry into Mars or Venus atmospheres may also be
computed. The effects of ablation products may be accounted for by
hand calculation methods described in Chapter 5 and 6. Thus the
philosophy in using this program is one of obtaining preiiminary design
estimates of the radiative heating environment about a vehicle.

The basic assumptions of the calculation are:

1. The shock layer can be approximated locally as an infinite
plane slab.

2. The body is assumed spherical.

3. The shock wave is assumed concentric.
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4. The shock stand-off-distance is computed using

6 = p/(\8p/3 + 1)

5. Line and continuum radiation of species H, C, O and N are
included.

6. Continuum radiation of species co, 0,,C,, N,, C and H
R 22 72 72 73 2
are included.

7. Radiation blockage by ablation species is not included.

8. The surface radiative flux can be computed from the isothermal
flux using a radiative cooling parameter correlation,

The principle option of the program computes the surface radiative
heating for an air atmosphere using the following computatibn sequents.
First, the Rankine-Hogoniot equations (2.79 to 2.82) are solved using
the air thermodynamic properties of Hansen (Ref. E.1). Second, the
shock stand-off-distance is computed. Third, using the stand-off-
distance and post shock species composition from the solution of the
Rankine-Hugoniot equations, the isothermal radiative flux is computed.
Fourth, the radiative cooling parameter, ', and surface radiafive

heating, 9p» are computed using the following relations from Ref. E.2.

(ag)

r = 13“2"'”‘31 04 <T < 1.0 (E.1)
% Py Uy

qg = (0.2 - 0.295 1og101")(qR) (E.2)

isothermal
If the around the body option is used this sequence is repeated at
two degree increments around the body.
If the non-air atmosphere option is used the density ratio across

the shock and the post shock species, temperature pressure and average
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molecular weight must be input and only stagnation line calculations
can be made. This option is appropriate for bodies entering either a
Mars or Venus atmosphere. The only apparent deficiency for this type
of calculation is the possible radiative effect of CN which may
exist in significant quantities for some flight conditions.

There are three features of the computer program that make if
attractive for preliminary estimates of surface heating rates:

1. The only inputs that are required for air atmosphere problems
are the free-stream flight conditions and body radius.

2. A large number of solutions can be obtained in a small amount
of computer time (less than .10 min of IBM 360-65 time per
case)

3. The program has a modest computer storage required (~19 K
words).

The next section presents the details of the input procedure.

The usefulness of this program would be enhanced if a correlation
for the effects of ablation product injection were included in the
program. An attempt was made without success to find a suitable
correlation as discussed in Chapter 5. If however a suitable corre-
lation is obtained in future work, its adaition to this program would
improve present accuracy of making rapid preliminary design calculations.
INPUT GUIDE

All inputs to the RADCOR computer program are read from cards.
The basic input consist of the free-stream velocity, free stream
density or post shock pressure, and the body radius. Four inputs
formats are used for input, 15, E12.0, E10.0, and A4. The floating

point formats must have the decimal point punched on the card.
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Multiple cases for the same kind of problem may be run. The first
card input signals the kind of cases to be run. For subsequent
cases card 1 is not read and the cases are to be subsequently stacked.
Card 1 of the input also serves to indicate multiple runs of a
particular kind. Parametric studies may be made by changing the body
radius of free-stream velocity holding the other specifying variable
constant. This is accomplished by setting MR = no. of body radii or
NV = no. of free-stream velocities to a value greater than l. If this
is done, the base case specified by either card 3A or 3B is computed
first then the velocity and or body radius is sequentially increased by
constant intervals according to the following logic.
R = Rinitial + 2.0 K (ft)
where K =2, ...., R
U= Uminitial + 2000.J (ft/sec)
where J = 2, ...., NV
The U_ updating takes place in a loop internal to a loop updating R.
Consequently for a given R all NV velocity cases will be run. If the
R is updated the velocity is reinitialized and the sequence is repeated.

Table E.1 provides the details of the card input and Tab. E.2

provides a corresponding definition of variables.



TABLE E.1

CARD INPUT FOR RADCOR

572,

Caxd Type Variables Format
1 ITYPE, IBYDY, NR, NV, IATM 815
2 TITLE 18A4
3" VINF, PDK, R 3£12.0
3" UINF, RINF, R 3E12.0
4% NETA, LINES, IDG, IEZ, XMPL 415,E10.0 '
st TD, AMW(NETA, RZB, RE, PD 6E12.0
6" FRAC (NETA,I) 6E12.0
*

The value of ITYPE

#

The value of IATM d

1f this card is bla

determines which card is to be read.

ITYPE = 0 Card 3B is read

1 Card 3A is read

NETA =5
LINES = 1
ip¢ =0
1IEZ =5
XMpL = 1.0

]

IATM

nk the variable are internally set.

0 Neither card is read

1 Both cards are read

etermines whether these two cards are read.



Variable

ITYPE

IB@DY

IATM

TITLE
UINF

POK
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TABLE E.2

VARIABLE DEFINITIONS FOR RADCOR

Description

Indicator used for the specification of which option
is used for normal shock calculations.
ITYPE = 0 Shock conditions computed from free
stream velocity and free stream density. -
= 1 Shock conditions computed from free
stream velocity and post shock pressure.

Counter used for the specification of whether solution

js found at the stagnation line only or for an around

the body concentric shock.

IBPDY = 0 or 1 Stagnation line solution only.

>1 Around the body solutions for a
concentric shock. Value of IBFDY
determines how far around the body
the solution is carried.

Counter determining whether R is to be internally
updated. ’
NR = 0 R is read for each case. _
> 1 R is to updated internally. Value of NR
determines the number of times R is updated.

Counter determining whether UINF is to updated
internally ,
NV = 0 UINF is read for each case.
-~ 1 UINF is to be updated internally. Value of
NV determines the number of times UINF is
updated.

Counter determining whether solution is for air
atomosphere or any atmosphere.
IATM = 0 Solution for air atmosphere only.
= 1 Solution for any atmosphere. This
solution requires the inputing of the
mole fractions for species present in
the system.

Title for identification of problem.
Free stream velocity (U_ - ft/sec)

Post shock pressure (P6 - atm.)



e ama .

——
——

RINF

NETA

LINES

IDG

1EZ

XMPL

D

AMW(NETA)

RZB
RE
PD

FRAC (NETA,I)

574.

Free stream density (pm - slugs/ft3)

The number of points used in the slab radiation
calculation

fLine radiation option variable
LINES == 0 Continuum calculation only.
= 1 Coupled line and continuum calculation.

Switch to allow intermediate printout

IDG = 0 Only final results printed.
1 Print at each ETA is given.
2 Complete print is given

L]

The number of points used in the flux integration.
IEZ = 0 The ETA array will be used for the ETZ array.
O<IEZ<NETA Specifies the number of points in the
ETZ array. '

A molecular radiation option switch

XML = 10-6 Molecules not included in the
radiation calculated
= 1.0 Molecules included in the radiation

calculation.

Post shock temperature (T6 - 0K)

Average molecular weight of all species present in
the system being analyzed. '

Density ratio across the shock ( 52 )
6

| . —_ -
Reynold's number = Re6 =p_ UmR/p&’0

Post shock pressure (Pé)

Post shock mole fractions of species I used in
input of non-air atmospheres.
I=1= O2 4 =0 7 10 = CO
2 = N2 5=E 8 2 11 C3

3=0 6 =C 9

L]
(9]
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OUTPUT DESCRIPTION

This section presents a description of the output format and
definition of output symbols. The reader may find it instructive to
refer to the listing of the sample problem given in the next section.

The first page of output consists of a print of the title card
and the options specified on card 4. This provies.an jdentification
of the problem and a check on some of the pertinent options.

The second page of standard output (i.e. iIDG = 0) is a print of
the results for one case. Under the heating of "SHOCK LAYER GAS
PROPERTIES" the free-stream and post shock-conditions are given. Names
and meanings not listed in the foregoing section are:

HTPTAL = Free-stream total enthalpy

VD Post shock normal velecity

(R*U) INF Free-stream mass flux per unit area

Under the heéding of "SPECIES MASS FRACTIONS'" the. post shock species
mass fractions of air are listed if the air atmosphere option is used.
No listing is given for other atmospheres. Under the he;ding of
"RADIATIVE FLUX PROPERTIES" information pertaining to the radiative
heating calculation is given. The names and descriptions of the

variables printed are:

PATHLENGTH = Path length used in the isothermal radiation
calculation which equals the stand-off
distance.

GAMMA =T of Eq. (E.1)

ISOTHERMAL FLUX of Eq. (E.1).

(q,)
qR ISOTHERMAL
% (surface heating rate)

Il

ACTUAL FLUX

CHR Radiative heat transfer coefficient



DELTA/R = § (nondimensional stand-off distance)

« SRINF*UINF3 = .5 mem3 (free stream kinetic energy flux
per unit area)

QRR = (qR)/(qR)0 the heating rate referenced to

the stagnation value
If the parameter IDG is greater than O additional output from
the radiation calculation is given. This output is similar to that
discussed in Appendix C and thus will not be detailed here.

SAMPLE PROBLEM AND PROGRAM LISTING

The following example is presented to illustrate the basic input
for the RADCPR program and to show a typical output listing. The

conditions defining the problem are

U = 50000 ft/sec
Py = 9.0 x 10—7 slug/ft3
R =9 ft

The heating rate results shown are for the stagnation point in an air
atmosphere. The following is a typed listing of the necessary input

cards for this problem (the zeros need not be punched).

0 0 0 0 0
SAMPLE CASE

50000. 9.0E7 9.0

0 0 0 0 0.0

The four cards required for this sample case are cards 1, 2, 3B and 4.
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uter output listing for this problem is

given on the

g is followed by a Fortran listing



578

16

3901 %0

asvd

u

-

dWV

4]



579

N

10 3o¢aten
!
; , 330
GO 351¢23°0 do|mommc.u~01wamdweo 0 IYS169°C GJ 3£GLC?D o0 3 L.L9°0 29 39L11°C
.N**EU\th<;v (2%xND/S1LIVM) (Z2xxWD/S1AVR) (WD)
CANINXANTEG® | ¥/v Ln3d UHD XNd4 vNLdv XNT3 AVKWYAHLO0S VWWVYO H19N3IH1Vd
“ — _ -$311y3d40dd XN1d Al lviAvY-
GH-AH9R6 * 1 1G=27600 %% 10-36961°1
-3 +N +C
_ 13=30263°%E 1)-317652°1 matuoomaeo LC~326G6°%F
B ’ N 0 ZN 2C
—GNO11DVd SSVW $3123dS—
C3 AVC N6 A0 38Lvvel £ JaountE- 9, =A3vicee 2J-323000°¢G
( 13) 53S-Cxxl 47871 (D38 /1 3)
) INT(N*Y) GUA 3d azy
1)=~32G6C%H vy H2COG*T e Axos2*y L)=5751407% Y 3SCTU®S
o (Wiv) (3 (2x%D53S/2xxl) (Cxxi14/79N07S) (23s744)
. dd al OViO01LH 4NI Y ANIN
1 eCN 39V ~S3I11UFJONE SVO HBIAVT HIOHS ~
" ~ T .
Py N . R



580

09¢
o6t
ovE
0EF
oce
o1f
00¢E
062
o8
022
p9e
06¢
owve
oge
oce
o1e
002
061
281
221
091
0s1
oA |
o€l
021
o1t
001
06
oR
D2
09
06
ov
oL
02
o3

(G11°92)311AM

NIVA

NIVA . 377114 (021¢G) Qqv3H 01
z_qz:tlaanllianauttllnuattunttxl||||cti:0t:t&tlltuluttct:ttt:|n||'|||n ayvId
NIvA z»<~.>z.az.>cumu.wa>hu,odﬂ.mvoqwg
z—<z||||||||t|||||!||1|||||||||||||o||||||||||||||u\'|||||n| ||||||| -—=~1 Q¥VID
NIVA , 1=39vdl

NIVA _ zand*na v3y

NIVWN (R1)31111 NOISN3AID

NIVRA (CTe1)DvH3* (1) IX) 3O5N3IWAINOD3I

NIVA (LT*T)ISNIT*(1)Z0O3N3) 3IOINIIVAINDR

NIlVW (171G ) Dvyde(oeilill s (11*G )ISNIA NOISNI3NIO

NIVW {S )EDIINS £

NIVA (S )ODANS *(S )ZTHANS «(g )ZDANS *(S )IHINS b

NIVA (S )DANS *(S )3ANS 1

NIVAH ¢ (S )INGNS *(S )OONS s (g )ZNONS *(S )ZIINS /NIAAINZ NONAOD

NIvA (s YEIX s(Gg )elIX (5 )11IX e

NIvA *(S )OIX *(S )6X s(g )8X *(S )X 1

NIVA ¢(S )¥X s(G )EX ¢(5 )2X*(S NIX /YH4I0W/ NIWADD

NlvA 4N (E) 180 /XN 14S/ NOWADD

NIVW ANDODS *ANDD9 1

NIvA ¢ ANDDW ¢0Q1l eSXVA SAXVW *OXVA  *I1XN ZJINIVWNZ NOANOD

NIVA : SsaNIT *(5 *6)dd *(S *HIAS 1

NIvI e(G *21)Ddd *(S *21)Dnd «(G )LAN* (S )AA /NuL/ NOWAOD

NIVAW 13AX /D3dS/ NOAAOD

NIVA mam.—ra.qpm;b.wu<u~. wadd ¢ 3IdArl s130/ NOANANDD

NIVA ans* J<»0p;.o:.um.m~a.oh._Iao.oao /HH/7 NIAANDOD

NIVA (G IA*(S )25 D3¢ (s Y4 /713AA/ NOAAGD

NIVW VARVO*EOY® quJmo.<uzqqa.ac.om_m._w.zoa.ga\aauaa\zuzzou

NivdA (S YNW /2dDud/NOARAOD

N1VA (G6*02)2¢(G IMWVSL(S Y11°%(G )YOHAH* (S ) 1d/1d0ud/NIAANDD

NIVR uzau.mzx.uzxq.Nozz.Nuoz.Noz\zozx NIANAOD

NIVA V13N *W31 *wil ¢Ix7 *3d ¢ ¥ *2ANIN *INIY *INI N /A81SH 3/ NOAANOD

NIYN = = = = = = = = = = = = = =~ e e e e - - —— =TT o)
NIVA 12-1-9 139N3 D NOT LVT38d0D ¥313AVuvd $so0v 2
NIVA JA14VIAVYE VvV ONISN S31vd oNIivV3H 3A11VIAVY S311dW0D WydOOnd SIHL O
NIV = = = = = = = = = = = = =% e et e - - - === = = = == =TT P




581

02¢
o112
004
069
089
0.L9
099
0G9
ovo
0f9
029
219
009
06S
08S
0L68
036
0GS
o0%S
0FfG
02s
016
006
06y
o8y
0L
o9%
oGy
o9
ocYy
0¥ A4
21v
00%
06E
D8E
AN

NIVA ATYNNIIND aF1vadn Ul 19

NIVA 35v> HOv3 ovad u 1 I 0 = HN

NIVA HD>0HS DIHLNIINID *ACOH 341 aGNNQuv 1 19

NIVA . NI NOILVNOVLS 1 0 0 =AQ02Aal

NIVNA N3A19=3d 1

NIVA NIAIO=4NIY 0 =3dALl

NIVAN v JANT INOD
NIVW D*2/2%kd4NIN=W101H
NlvVA mZ~3*mNIIHO>
NIVA ge0=3Y
NIVA azZus3Nly = ZaH
NlvaA : 01 = (V13IN)IHY
NIVA ﬂaﬁ.dnu.ﬂ~.<»mz,u<:uvamo,.m,o<uz
zu«z|||||||t||||||!|||‘c|u|c|||||||||a|ac|||||||su»||||||uucc ||||| -—==9
NIVA Aqa.wa.mNz.aqhwzvgzq.opﬂNo#.mvoqua
Z-<ZIlllll|l||||l!llll|||||I||l||ll|llll||ll||||lllllllll||| ||||||| -0
NIVA of 01 0D(0°0R*A1VI)Al
NIVA 0°*1 ="0AX (5°0°22° 10X ) 31
NIVA g=731(23°*03*731) 41
N1V W 0=9a1(0°03*901)d1
NIVA 1=S3N1IT(0°23°53N1V) ]
NIVA G=v13N(0*DAVLIEN)AT
NI1VA q0AX*231¢931¢S3NIT eyi1aN(T102¢G)0VIY
z_<z||||u|||||||||||s|||||||||||ac||»||u||u: |||||| ———————— ———— e ————
NI1VA ¥ *3N1 deaNI :Amnd.mvuqma,o.ow.ma>p_,u~
z_<z||||||||||llctllltiilullttslilltu|||||||||||n||n|||||1\|||||1|||9n
NIVA 379111 ( 1019 ) 311uM
NIVA a.xoa.uzupﬂmﬁa.mvo<wahd.ou.uu>buvuu
zu<z|||||s||||nu||||||||ouncwulu||1|||||:||||||||||-|||| |||||| —————— vF
NIVA 0°0=(r*1)SN30
NIVA peo=(re¢1)ovyd
NIVA 11*1=C 02 03
NIVAN ¢ *1=1 02 O3
NIVA

NIVA «% SNOI1Dvud 3TIOW ONV S3T11SN33 ¥3IBANN v Jd3Z

NIYWN

yuuuvuuouuwu

o€

quvdid

aQuvdid

auvdd

qQyvod

oyvdd
ce

* % 2



582

DGO INIVA
020 INIVN
090 INIVA
OGOINIVN
QYOINIVNA
OECINIVK
020INIVA
OT0INIVA
29092 TINIVA
0656 Nlvd
036 NIlVA
076 NIVNW
768 NIVA
0cH NIUNW
sv6 Nlvs
06 NIUA
226 NIVA
016 NIVN
006 NIVA
06R NIVN
0R8 NIVA
049 NlvA
098 NIVA
068 NIVA
068 NIVW
OFR NI1VA
028 NIvA
018 NIVNW
O0R NIVNA
062 NIVA
082 NI1VA
944 NIVHW
09L NIVW
0GL NIVA
ovl NIVA
0EL NIVN

viatilt=1Hd

AQOBI* 1=X%N0OY 0Jd
«Nroﬁmmao.uwaroomuum—
0 0=vi3Hl

*¥ HDOHS 518IN3DONGD V y3l3 wZO—h<JDUJ<U AQGp8 3H1L anndtyv L 34

vian = 1
ANS1=009 O3

«n>ZAu.0uo>ZuL~
UNS® 1=201203
aHZZAOoow.ZZvl_

s3IND310N INOHLI™ Nu 304 0°2

S3IND3T0A Hi1lm NOY ¥dd4 0°Y% = TJONRX
3O9NVLS1A 440-0NV1S MvNOISNIANTANIN = vi13a
(34) sniavy AQ38 = 3 k%

JOZXonuoODmowauJ. V13N (202°*9) EF 8 R4

NI av3d S31183y3d0dd MD3HS S$31D3dS AnvdlInyy 1= WiV]

$31D23ds Ulv 0= Wivl
v13N NvH1 $s37 38 1M ¢ 11 dNl1

38 01 213 AvHdY NI SiNIDJd 43 s3aanN =731 35183410
¢213 y0O4 A43SN 3g 0Sv I AvHuy vi3 31 o = 231

INOQ 39

gNIdd 3131dADD 66
vi3 HDOvV3 HId N3IAI9 S1 AININd 1
N3AID S1 1iNIYd qQYNId ATIND O = 941
o1 S1 NOI1VINDTIVYI ANNANILNDD ATND 41 o
3N0G 38 O S1 NJ11v1INDTIVO aNni 3l 1 =5$3NI7N
SiN10d vi3 40 U3ANIN ViI3N %%

ATIVNHBUNI Q3ivadn ININ 1T 19
3gy> HOV3I QV3y JNIN 1T 8D 0 = AN

guvLuUUuUuLVVY

UUUUUUUUUUUUUUU



RN

v T 2y

ovwINIVN : JANTINGD 04
EHINIVA m : o.m+mua.~.ho.zzv¢~
02VINIVNK 3anNI1INGD 09
. DIYINTVA 00024+ SNIN=4NIN (1°19°AN) 41
’ 0ONINIVA 3ANIINOD OV
D6FINIVA ep31/GINIcEXD"CH vi341 = Vi3HI
ORFINIVA 1+35vd1=30vdl
02€INIVA HHOD( w2 1%3) HLT UM
) 09FCINIVN , : (g21%232)3114%
0SECINIVK n:u.a<p;uo.<oz<4m.mo.omﬂu.<zz<o.4a (221%9)711u%
OvTINIVW (1z1°9)311u%
OEEINIVA (02Z19) 1 T1UM
0ZEINIVA (92:1¢3)311nM
. PIFINIVA aNw11N0D
OCEINIVA : An.hvu..u.ouu..u.m,quﬁﬂ.ovm—_as
OGZINIVNA . (E119)31TuM
S3ZINIVA . Aw.cvu.,n.m,u.._.mvu.ﬂ_.~vuﬁuu~.uvuh_ms
02ZINIVA ' (80149)72114%
0OZINIVA (221%9)311um
0GZINIVA g O1 09(0*19° WiV 3]
OWZINIVN u.uzupm.o>.mz.m~aﬂwﬂd.u.wpuz;
DEZINIVHW . (1TT1°9)2110%
022INIVA : (211%9)71 T U
C12INIVA oa.ur.J<»o»:.uznm.mz_:nou«.ovwb_:s
poZINIVA . (Go1%9)alluM
06T INIVN (0192311 HM
0RTINIVA . (CO149)LTUM
D2LTINIVA JovdI(£21*9) 318"
DOTINIVA (611¢3)31138%
0GTINIVHW : chdown*mz_pamz_zuuza:x
O TINIVA
OCTINIVYA Xxn14 O
JZVTINIVUA
DITINIVA NIOHS J4<u.o.um.zp<-m_
OOTINIVA
060 INIVA uxulqvmxwumuw




OORINIVA
0672 1INIVA
082INIVA
0LLINIVA
O9QLINIVNW
0SZINIVA
OVZINIVA
OEZINIVA
O0Z22INIVN
C1ZINIVN
0021INIVNA
O069INIVA
OB9INIVNA
SL9INIVA
OOINIVA
0GOINIVA
CYQQINIVA
JEIQINIVA
0CaINIvVA
D19INIVA
OZ9INIVA
SO6GINIVA
CHESINIVA
CLSINIVA
0GGINIVA
OGSINIVNWN
OGS INIVA
OCSINIVA
CCGINIVA
JICINIVA
COSINIVAN
O67INIVA
DRPINIVNH
DLOINIVNW
O9YINIVN
CSOINIVA

A.Awf«zuxwhquv..th...mufzuxw»~<3v. 1
OXTO (CHXNWD/SLLIVYM) ex0Z *s(ND)e*XS)EvAYOd 121
a.nuzuoﬁuzmdm-roxco.m\<h4wu..xm.. HHD +*X0®eXNTd WALIV, 1

*XZ2%sxXNd AVWEIHLIOST s * X2 s VANV s *XL¢ s H1ONIIHLIVd. ¢ X2 ) 1VWU04 021
(/7% *p13CST*X2)IVvANO03 w11
(/¢¢~S31183d3¥0 XNV3 IATLVIGVH- *XBT)IVANOS 9
(=3 HESXT1® +N HESXTT® +2 HESx®1e HI)ivanod €11
(/7% 1ALATCXL)AVAUOS 601
( N HESXTT1® O HESXTT1*ZNHZSXTT*20 HE*XPT® HI)IVAHOS 801
( ZGSNOILOVHS SSvA S531D3dS- HOZ*XB1* HI)1vad04 201
(/7/7°9°v13GdI)1VANOS 211
" (s (1d)s *XE*DIS-Z4%x14/871 HAETI¢Xp* (D3S/1d) He*XIE® HI)IVANHOS TTT
(a1 1
ex9¢4INI (N¥Y) HE*XL® OA HE*X01* 3y HE*X11* azZu HYeX2*oHTI)YIvARO4 O11
: : (/77°9v*913Gd1)IVARUA 901
( (WLV) HO®XB8 *(X3) HS*XE® (Z*%D3S/Z4%1d) HGI1
¢ (Cx%14/901S) HET*Xv* (D35/1d) HESXE® HI)LvAN0Dd SO
( Od HE*XT111
s QL HE®X6 * TWLIOLH HZ°XZ* 3INId HSXOT* SNIN H4S¢XG*OHI)1vAdOd w0l
(~S31183d0Ud SVO H3AVT %DIHS-HEZ*XBT1* HI)LIVAUD4 £01
(ST*e*IN 30Vde*XPL)1vaund €21
(THI)IVASOE 611
(THIY1IVAHO2 GI
( 7 vvBl1 *“OHI Ylvwand 10T
%% SININILIVLIS J11¥M H04 SIvAN0d =*+#

(0°013*S1v) 1vaAynd 10<

{0°2139) 1VAWH0O4 201

- {0°213n)LVANCH 811
(yv31) 1vANuOd 001

(SIBY1IVWHOI 91%

k% SINIANILVLIS 3JvIY ¥30d SIVANDI &%

01 01 09

v o



585

DORINIVNW
OSBINIVNW
OQUBINIVHK
OCERINIVN
0Z2Z8INI1VN
OYIBINLIVA

UN3

dd1is

(£°213*SIv) 1VANHOS

(v v 13¢XT)LAVALOA
(77¢:HHDs*XL*/)1IVAUOA
((XE*H*TIT3)L*X1)LVAUOS

2o¢e
L&A
set
ccl



586

[

09C 20A4S Acbﬂ.NM*@N.QNN*.N~\N¢Z~D*AuIQVMOU*AuIavaU*nN#%mNalo“vHOL

0GE D0HS .o@uuN\N&ZuD*mZ—m§n~Ia~WOU*AnIavaUQamNzlo—uNOQ

0vg DOHS P
OEE DOHS #% 824 udd d307 3DONIDYIANDD  *¥% P
02E DJ0OHS IANILINOD 865
01€ DJ0HS 0°1 = (V1i3NDL

00F DOHS D
062 DJ0OHS 90°*=87Y

0R2 JO0HS (8+35°9~ GV 10LH)*5-3G6° + *50321 = Q1 02
9122 DJ0AS o)
092 2J0HS synIvA §ISS3ND D
0Ge J0HS )
owZ 20HS 0*2/,s24NIN=IVI131H

0EZ DOAS S=v13N

p2e DJOHS Z2xxdNIN=ZININ

o1z DJNHS (*9=(%Ad) 0193 )I%%0°01 =d4NI Y (1°03°3dAll) ]

002 DJO0HS P
061 DOHS 4Nl Y §53aNY p)
081 DOHS P
921 DOHS * K *503 1DINJIONAH ININNVE 80 SiNndNI NOu 3 P
091 DOHS U3I3NNN SAIINA3Y ¢ p11vd ALISN3d ANIANY3IL3IT k% p
0GI DOHS 2
ov1 DIHS 220NA*NA v

OF1 DOHS waw'uluo<thhomU<&_o %»ad ¢ 3AdALl /1d0/ NOANDD

021 DOHS VRRVOSENY® K(thO.<D£<Jm.CU.DW~m.~womOG.Ja\QQUCQ\ZUZzDU

o1t D0HS GA* J<hDh£oOI.DlomN:oD~.~LQD.CJO /Hd/ NOAAOD

201 D0HS (6 YAS(S )Z*(S )2d*(S Y4 /73A7 NOAWDD

06 DOHS (s YNA  /2d0ud/NOAANDD

o/ JO0HS (G*02)0* (S YAAVE(S ) L*(S YOHY* (S )14/ 1d38d/NINADD

04 DOHS mzanmZI.wzx«-NszoNQDzoNol\ZUZ\ NOWAOD

09 DOHS VL3N *A31 Wil eIxT ¢33y ¢ u *23NIN e4NTYH *HNT N /AYLSY3/ NOAANOD

06 JO0HS 2
oy D04S %% S31183d408d SVO dIv ONISN 3TONV ¥J>JHS Q3141D03dS ¥ uod J
o DOHS SNO1LIQNOD dWAr NOOHS ONDHLS 3L §31NdW0D 3N11N0¥8NS SIHL *% o
02 DJ0HS P
01 DOHS

WDIOHS 3INILNOYENS



587

256
0BG
046
096
9GS
o0vS
o0csS
02s
816
00S
06¥%
o3%
oLvw
09V
0G6Y
ovYy
o3 20 4
pzY
olvy
0%
06t
08t
n4LE

D0HS
J0HS
20MS
D0HS
pYel
2045
204S
D20HS
J20HS
DOHS
J3HS
2NAHS
D0HS
D0HS
J0HS
20AS
D0HS
D0OHS
J0HS
D0AS
D0HS
J0HS
D0RHS

*¥ 3
wZaD*aam&mvmouﬁauI

e9112/23NIN¥IN]

* ¥

anN3
Nyni13Yy

JANI ANOD 0S

22 01 09

wzumiﬂ~kmuh*w.+o~vnmzui

05 0O1L D9 Aa00¢owJ.Aahwuhvmm<vu~
¥O&\noalxouuu~hwu-

26 01 D2 aooow.ua>bnuwu

yNsSs33dd ¥Hod 4007 39NIOMIANDD #¥
nuWUU*DthamuuvZ~m*auI&-ZuwuHD>

zana / chﬂomr*m*uZuJ%Noa = I
a*awIavWOU*ﬂuIvaUUkﬁm

7d—-*1)=0d

sNDOIAVIIY POuZUODI|Z~¥Z<I * %

IANTINOD
ags 03 09

Agmwx+m~av¢w.umuz
666 0L 09 (G00°0 e17* 1531)31
ﬂmwa\nﬂmwaumua,vmm<n 1S31

( ﬂ<hmz.oxm*Noav\
(V13N

ad

ANIY=132Y
ySYo 1IvO
(vi3N)1d

665

p
P



588

0f€
c2k
o1f¢
00F
o6
03
022
092
ese
ove
5€2
oee
ce
oce
061
o9t
oLl
091
oSt
owl
orl
FA
o1t
oot
06

oR

oL

09

0%

ov

ot

oe

o1

xnd
xnid
Xxnd
XN
Xxn1id
xnd
b EAME]
X074
XN
xnd
xnvd
xnid
XN
xNnd
bAME
xnd
Xxn3
xnid
bAME
PANE
xn1d
Xnd
Xxnd
PURE
xn13
XN
XxN73
XN
xnd
XxN7d
xnd
AR E ]
xnNd

v1i3N

aN3
NNt 3Y
Amw.\n**mz_aﬁmzuzv\.N*wm.mn»*zon<QZ<Jm

* ¥k PZM—U—uwmou 33 4SSNVl Lv3H 3Al lviqQvd * %

_ DD/ 40=8uD
,zuuu&cﬂo.o.OMo<k&Ik~uu
Dm-&*nadzz<ouo~OOJ<*mONc|NovNIU

¥ XNd vaidov 40 NI TAVINDTIVD k%

: m31\0w~W*oNH(zz<0
aww.*wmomhhv\An**&Zva*wZ~Z*mo = gnu
(1)130=0514d

agval WO

% sSp xNd GNV * X013 J(ZﬂMIPDW« 40 ZUuP<JJUJ<U £33
v17130 =1d

% HION3T Hivd 40 NOTLIVTINDVD * ¥
m¢00ﬂ*d%a<hdm0H<wao

*% *nD N1 3aoNvisIa 4400NV LS ¥
A.m~m¢.n\.mv~mcm+.«v\mNzuzquuu

k¥ ¥nTi4 JAlIlviOva INT AY3130 * &

Sg3*1Hd*v1341¢3ovdls %ad * S0ALT 71d0/ NOAADD
Huo*(g)1ud /XN14S/ NOANDD

VNRYOSENY® m«»;wo.<uzQ4m.uo.om~u.Hm.moa.Ja\qauza\zuzzou
QASIWLILH*TH Qg 8z *al c1HAQ*aNa /HU/NDAAOD

*W31 Wil ¢IX7 *3W ¢ ¥ ¢z4NIN *SNTY *3NT N JANLSH 3/ NONWOD
xN14 INILNOWENS

(G RN OIS



589

09¢
0S¢t
ovt
0€f
ozt
o€
02€
056¢
o8¢c
028
09¢
262
cwe
cee

OU.“

< <.

sye
po02
o6l
031
ozl
cal
061
Ivl
0El
o2t
o011
201
06
o8
0L
09
05
ov
(03
02
01

Sv9
Sv9o
SvV9
SvO
SvoO
sv9O
Sv9O
Sv9
Sv9o

SVOSOWLY N3DAXO0=€E ¢+53IND3TIN N39DH81IN=E ¢33INDATN0NA NIOAXD=Y JuN1VION3ANON

Sv9O
SvO
sv9
SVvVO
Sv9
SvO
SV9O
SvO
SvO
Sv9
SV9O
SV 9
SV9O
SvO
SVv9O
Sv9
SvO
SVY9O
Sv9O
Sv9O
Sv9
SVO
Sv9
Sv9
SvV9O
SV9

GA* vi01H*

OI;OQomNI.Ub.uLQ0.0)O /7447
(s INW s2ddlyd/

(c*02)2*(S YRRV (S y1r1¢(s YOHY* (S y1d/1d0ud”/
wzauoLZIomzxd-Noz..NQDZ.NO&\ZUZ\

vi3aN *n3l ewll *Ix7 *3d ¢ d *C

snol N390BLIN=9 ¢gNO1 N39

§S3TINDISNG

JH¥

23

2x¥D3

- 23s/13 N

d 53a-871W/N18 NI (AD) NWNTIOA LNV
wmmJZO~mzwz~u

4 933

1%

5343

2] om0|uwm|»u\:bo NT (X

SS3INOISNTALD

y35-1d/s87 N1

<] 930-g1/Nn18 NI (D) 3unSS3ud LN
SS3INOISNIWIA NI (VAANVO)

Zxxt1/787 NI (d) Q3 1NVM 33UV s311d

g 930 NI (1) Q3LINVM ayv $311d3d0

Q31

% ylv 30 311434014

4NINn ¢ dIN1Y ¢ 4NT N /ngLSy 3/

mzuahUUquh
AX3=5 *S0nNLY NIOOHLIN=

AIQ NI (W) HIGNON HDVA
147597 NI (d4) 3unS57Tud
s/713 NI (134A) AYIDOT3A
gs2%kt3d NI (s) AdOQuiNT
1 (503) ann3ls 40 a33d5
LSNDD 1V L] 51412345
N1 (2Z) >»~J~m_wmwaazou
—gsn18 NI (S) AdDHINT
a/nia NI (H) Adv-IN2
1347071 NI (N3T0) ALI5N3T
11dsddl1v N1 (d4) 3UNSS I
X} ALIATLDNANDID v Ad2Al
NI (ud) B3FIANN N1 INVY D
(A) AL1ISODSIA J31N1IS8Y
vISNDD LV Lv3H 314123d5
Siv3aH 514123485 40 0llvd
3438d HOIHM 1v 3unss3yd
d4d HDIHW 1V R RIN - RI-AERY

v1ND WD 3uV 5311uy380dd oNIMOTI0 S 3H1

«% 0G-H ¥l vSyN 3DON3u3d
1¥0dSNVHL aNV U—Z<Z>00aam1

( 330%) SVI 3NIL

NOANQOD
NOANOD
NOANDD
NOANAOD
NONANOD

Ay * %
1 * %

novans



RN

R oy

L e

P SR

Sismarmt P A

590

R
ot
00L
069
039
0L9
093
059
ovo
0f o
029
019
009
cES
526
WA
0935
0S¢
ovS
DES
02s
01%
0065
06%
ozav
oLY
o9V
0GY
ovy
0EY
02w
o1y
00%
06€
08t
0LE

Sv9O
sv9O
SVY9
Sv9O
SvO
SvV9
sv 9
Sv9
Sv 9
Svo2
SV 9O
SvO
Sv9O
sv9
=1
SV O
Sv9O
Sv9
sSv9O
sSvO
Sv9
Sv9O
Sy 9
SV O
SV
Sv9
SvO
SV
SV9O
Sv9O
SvO
SvO
Sv9
SVO
sV O
Sv9

L/76°8R1=91Y
L/9°02=F 1Y

ys*02235=21Y

yse0938E=11Y

L/°0061v=01V

1s*00222=6Y

y7°3293n=8Y

yse00322=LY

: 1/7°92E=9Y
1/°022=5Y

1/7°065E=YY

Lse0222=¢€Y

1/ 05681=2Y

L/e06E11=1Y

s001=1 (s301°11° 1131

(+u311=0311

3NNTAINGD

%k NO1ivVH31l AdTIVHING — NZDh<muazmb * %
CELERS

» 930 NI wﬁDpaﬁuuzmb
mmdeQWOihd NI 3uNnss3yd s3sn Nyuooyd 40 tuvd oN1 MO0

(1)1d d
gL * (1) 11 1
QPNZ-MOOXHu n09%¢ 03

]

i}

soe12L59/ DSVD vivad
>zoum.>zouu.>zuuz qv21907

zanasna v3H
Am.mazx.amvmﬁzx.nmgﬁaax..m,o#Zx..m,ozx.anQZx 1

.amvbzxoamvczx oamumzxoamyNZx.hmuaZx \<auJoz\ZOZiOu

nmuJJ(;UNo»ONuJJdlu’nomuxDJm.OJozrosm&.3>a\4443\zuzzou

006

anv
3H1

(SRS

uvuyuv



591

080T
0201
0901
0601
o0v01l
peEO!
o201
0101
2291\
065
o086
02¢€
D85
363
oné
0ESL
025
016
c06
o) o%2)
oe8
0L8
098
0GH
owe
oEn
02t
o1@
QOR
06l
08
gLs
0L
0GL
ove
0EL

X OITAALS
sv9o <
SV9
Svo
sv9
SVv9
SV9
svoO
svO
Sv9O
SvVo
Svo
SV9
A
SV 9
SV 9O
sv9o
SV9
Sv9o
TP
SV9
sSv9
Sv9o
SvO
Sv9
SVD
Sv9
Sv9
Svo
svV9
svV9O
Sv9
SY9
sVO
Sv9
SV9o

((*1

|ﬂ<<u\n<u+n

3acav 330

AN<<¢“<<¢.N+.N

I1X1IW SV9 40 AN

.m+c<<+m<<*.m+.mv\.mq*m<q+n<*hq<*.m+o<*o<<+m<

((* V-
v\am<+m<<+a<*

3INOdNOD u3d S

*m<<*omvu*ﬁ.~uﬂw
S TAYAAR +geZ=1-4
a(q*owwu+m.NH—m
P ELE wuzw:uwwﬁ
UuOZmZu OZudeDUJ<U
aou<|v&anaa<q
Ahaclv&xunb~<<
nmadluixmﬂﬂ—<<
A,Qd(lvaxuﬂ.Qad(
Anudtuuanmddq
ANanlu&XUHN~<<
Aa~<|v&XMH~ﬂ<<
aou¢llewuo~<<
n@(lvl%ﬂﬂ@/x(
nmdtlemum<<
nh<|wlxwﬂs<<
»Odlv&quO<<
nmdlw&XUUﬂ<<
n¢<vaxmﬂ¢<<
Aﬂ(ulXWUﬁdd
amqlv&xuuw<<
n#<lvﬂanﬂdq
oouth\hnmmc
-Uumnda\hncmq
.UUOOM\bHMN<
h\NNNNoN—~HNN<
mo**hﬂbzom_
2x%1=061
1/7*1=12
AONdvlldhuaNd
AP*Q¢-\ooommMON<
nmudvIZ<bHOA<
aP*oev\.ONNNuwﬁ<
P\oOUO&ONN~<
P\oOUOhGHOa<
P\-OUQNNum—d

o]
o]



592

owvel
oenl
o2nl
olvt
oovl
06¢€1
08E1l
04LF 1
09cl
oGeE 1l
ovel
oeel
ocfl
giel
gorl
o YA
T
0L21
pact
osel
ovel
oeecl
02el
o121
o021
0611
ORIl
o211
09tl
011
ovil
oetll
petll
o1l
oott
0601

Sv9
SvO
SvD
sv9
SV
SvO
SvoO
sV O
SV
SvO
SVY9
Sv9
SVO
Sv9
svS
SvY 9O
SV9O
Sv9
SvY9
Sv9O
SvO
Sv9
SV
SV O
SV9O
SvO
Sv9
Sv9
Sv9O
SVYD
sSv9
SV9O

ANvameumxx
AﬂvaQXUHaxx

6°6L=—=7A3 AUUU.uJocxwvwm
6°62~=FA3 Auuv.udomxmv¢—
6°62L-=C%3 nuuu-uJ.N!wvmu
O.mh|uﬁ¥m AUUU.uJoazwvmu
6*6L—-=2DD
#CNINOM¢00m+h\ououwu~lﬂ¢1w
nculsuu+m0m+h\oooommdlﬂnzw
Nomlﬁow*.N¢k\ocon~alumxu
ﬂUWIMUw*.N+h\-uooom|H«!w

SND11DOV3d MY D1A3HD y0d SNV ISNID zD—ZD—J~DOM p)

#N.culNJthcu
nnbu<<§om+0u<<*mﬁ<<§om+¢~q«%amwma<<*om+-gvvOOJ<+m.+NJbuoou
nANa<<*ou+-<<*ooﬁ+o¢vUUDJ<+W.+NJmeOU

. a»o~<<%oo+0<<*.o~+oavVOOJ<+M.+NJkuqOU

& Aﬁn¢<<\0oau|.~VVOOJ<|Nco|ﬂJhHNOu
nam<<+h<<¢amtu<4+m<<*om+.mvVOUJ<+W.+NJ»nn0m
»nnm<<\00uvioﬁu\nw<<+—<<§om+onvvOOJ<+-c+~J—n~Ou
moN*abuDOJ<NNJb

m.n*APVOUJdnuJ-

SNOILONNI NDIL1LHVd 40 5907 D

2 =1 NI
»\.ouqmmm+ouuozu
h\ooum59~+mwn02u

»\oouoom+:wnczw
wx.oomow+nunmzu
13=¢2 N3
{1 3=1IN3

uynNLXIN syo 40 IN3NOdAOD 33d ADUINI 9vi04 O

ge1=24
.A-<<*.m+o~<<+m‘<<*.m+c~<<*.m+m«q<*.m+.d,\a

m<o.hd<*h¢<<«.m¢o~<*o-<<+md<*mﬂ<<*.m+c~<¢c¢<<*.m+n—q*m_<<*.mvV+m.#uou

SvO
SvO
SV9O

aAN¢<<¢.Q+~aq<¢.og*.cu\nN«qcm_<<*.o+#«<*ﬂ~<<*.u_v,+m._unw
A00a4<*.o+o<<&.oﬂ+.c~\noﬁqtou<<*.o+m<¢o<< f.o“uu¢m.dncu
((avVVvl



L

e

i

N

593

ooetl
o621
0831
0221
0921
061
ovel
ogZ2l
ozl
0121
ool
0691
c891
cL91
0531
0691
ovol
0£E91
0231
0191
0291
0661
073G1
0451
0961
0651
ovs1l
0ESIT
p2slt
o161
0051
06%1
0avl
WA
o9vl
osvl

SyO
SV9O
Svo
Sv9
Svo
Svo
Svo
Svo
SvO
SvS
Sv9
SY 9O
SO
<v¥9O
SVvVO
Sv9
SV
Sv9
SVvO
SvY9o
Sv 9
SvVo
S¥9
Sv9
Sy 9
SvV9
Sv9O
Sv9
Sv9
SV9
SV
SV9
SV 9O
sv9D
Sv9
Sv9

666

go2 J1 09
pyL 09 (0139

O1VvuH= o

1=01
(1°19° uA11)Al
e +371° uHv) Al

( OLVUH ys8v = HHY
I\Aozllv*m.uu-qzx
oootl 01 po (Vv

g/ni8 N1 (H) u1v 40 A Y

mmeZO~wzwz~Olz

v 37 10A av

APZM&NX+OZM*Ox+mzw*mX¢czwﬁcx+mzu*Mx+NAU*Nx
wmezoumzwiuoland Owk<nuuwmu023 ATVILINI

aawzx\&*.¢+.«~*.m
aguxx\n&.¢+.~v*

p2-3°*1=2X
32-3*1=9X
nZ2-3°*1=56X
gz-3°1=vX
po2-3*1=£X
p2-3°*1=2Xx
gZ2-3a°1=1X

Z/7(£33*
Z/7(€33

d31v Nl sNOI L
c33x*

mwudzoumZMz—O (

nm.**n¢m1X\&

puz.pJ.wooxvud
mqmwa.oy«xan
11IN1 H3d AdIVHINS >
Z+uI=UH
1iINI u3d >QJ<Lth )
FIN3FIX)RZ =43
40 10A u3d AOY3INI D
a.o.wJ.hxvu,
A.OowJ.oxvu_
A.u.uJ.mxvm_
A.o.wJ.cxvxu
A.o.uq.nxvuu
A.o.uJ'mx-L—
A.o.wJ.ﬁxvaa
2/7€33%°* 2 =lX
N\muU¢u.a =93X
N\ﬂum*Q- =GX
o.ﬁlmmw*.mvncx
*c.lamwﬁamvnnx
N\ﬂmuwln.vumx
N\Aumwlmnvu~x
Syvid IA pzuzuazou )
N+Nuu+—mw+.ﬂnw
Z) >-J~x_mmmaazou o
sl M)/} =€ 33

v\amoo**an»Nxxu\naio¢v¢oay*qmom+oao~+<.o|uumwu

oNv\nmoo**anaﬁxx\au«

ep))+ 1) %8
P AX ¥

co.,¢m.o|vuawm
Re+EAXRZ T SRENY
Acxu,uxuuaxx
(E¥Q) dXI=ENX




594

912 SV9o A.m**ﬁﬂ,m<*ﬁmqn.~,\»~N<*.N,,V\A<<*¢<*mw...+n.NuN>u
0siZ SO Aﬂwﬁ*ﬁAoﬂa*o#<|.~vxao~<«.wvvv\,m<*m<«mm.,,...Nd
ov12 mqo*«nﬁuu\ﬁma*m<<+—<*ﬂ<<*.mv,yt.Amm\,m«;mq*m<<+d<*ﬁ<*~<<a.wvv+m.mu~>u
og1e SVO Zyv+lvvk 2y =144
oz12 SVO A5-3WNTOA INVLSNOD 1V fy3ad 21412345 2
0112 SV9 . 9890 0%d5= S
pot1eg svd 4 ©30-87/013 NI (S) IV 49 10A TIVILINT udd AdOULN3 D
0602 SVO . (3)907V*Z=-((2X)90VE

oR0Z SVO *Fx+»0xVUOJ4*0x+nMXVOOJ<*mx+AchouJ<*¢x+AnwaUJ<*mx+ﬂNvaUJ<*Nx—
0202 SvO ¥ nuquOJ(&AXu*NtAFD&FX+OO*0X+WU*WX+¢O*¢x+m04mx+NO*Nx+acéﬁxU*Nnaﬂ

P

POPE LR

4

. .4-’.')'-;-‘-"3; -

0902 SVO AdJuiNT WVL01 O
0502 SVO _ e14234203=20

gv02 SVYVO e1401+4903=93

0ocoe Svo *1+63+4503=63

0202 SVO .—+¢w+¢own<3

5102 SVO e1+£34+£03=€3

0002 SVO ep+13+¢203=20

0661 SVO e1+13+103=10

9n61 SVY9 mmszuuwzwznotau< 43 T0OA VILINI H3d AdNHINI D
0261 S¥O 3ANTANOD 0001
5961 SV M >
nGel SY9 1 = Q1

fps61 SVO aAN1INOD 660
DE6ET SV Jd31S

o261 SVv9O (#)1ndinn VO P
0161 SV¥O (9*s13€/ 3933AN0D 10N 21aQ >a4<xvzu|ma3»<awazmpAxom,h<zau; 002
0061 SVYO 1H*H®*L (032*3)11uM

n6RT SVO 006 01 039 (S1 eg-* H311) Il

0881 SVO pivuH=dg4

9281 SV - g1=1

0981 SV 1=dl

psA1 SvO (di+1)*5°=51 (o°Q°LT1"® gHx31vyH) 31

ovRl SV9O Ao~<a1|o.~,*»nmw

ogel Svo JANTLNOD  £02
0281 SVO oo6 0L 09 (S1 o1 u311)3I

olel SVO { OlvyH - s1)x L = 1




595.

0252
o1sz
0052
osve
083v2
ozve
09v2
osve
ovve
ocve
ozve
o1v2
oovz
06€2
(X184
0252
09f£2
psee
owee
0f£E2
o2r2
01£2
oorz
oe2e
onez
oz22
09z2
psz2e
ovzeze
peez
peze
otze
ooee
o61e
oRte
oLY2

m<om«%QMXNO+aoa+Nzw~éaNXNO+aoﬂ+~2wv«auxNOv*»*ano~+h>U~*~X+h.~+O>UV*Q<N

Sv9O
SvO
SV9O
Svo
Sv9
SV9
Sv9O
Sv5
Sv9O
SVHO
Sv9
SvO
SvO
Sv9O
Sv9O
Sv9O
SvV9
SvO
SvD
Sv9O
SvV9
Sv9O
SVvD
Sv9
SvO
SvO
SvO

+(1
.~+m>uv*mx+a.~+c>uv*cx+~.ﬁ+m>u~*nx+..~¢~>u,¢mx+h.~+“>uy§“x,*~n:au
38NSS3¥d INVISNDD 1V 1v3H 514123d3 304 NO11VA03 O
dE33 %*°2=dLXZ7
dE€30%0° 1=d9X2Z0
dE30xv*=dGX 20
‘4E3049°* 1-c23qA%*2=dvx 20
dragev® - dI130#°2=dFXZ0
d423Q-=degXx70
: , 4130-=081x20
: (Z#%£33-°1) £+ pENdxS*=dEIT
Aﬂuwmcw.qv*c.vxﬁ.mwwlm.v«awwm¢m.~.*Nmu«mxavuammu
Annmwlm.uéwou\anuwwlmovfh~wm+.~u*~uu*—x1uuaamu
_ d> #0d4 033IN03y SIATIVAIHNIAC qviiyvd O
yNd*B*O+ENI¥Z 0= END
114+9%D =¥Xd
11+E%D =0xd
1142X%D =2Xd
LL+IND =1 d
UADAKRCFEANDI RS =VEND
(v3—23493+41/°00882T )11 =020
(£3-23463+4/°0008S1)%11=FXD
(13=-50%*2+1/°002ET 1) 11=2%D
(13-F34°2+41/7°0005G) #41=1%D
SIATLVAIH3G DIANHITUVOOT O
G*1=LAD
(*2xx(G°1-33¢

mqovuiaAh«<<*.m+oa<<+m~<<*.m+¢~<<*.m¢n~<<*.m+.~v\hm**h~<*-<<*.n+oa<*a
m<ov~<*O“<<+m~<*m«<*m~<<*.m+¢~<*vd<*c«qu.m+m~<*m~<*m~¢<%.nuv+m.duo>u

Svo

(*2%xe(G°1-G3)) -1

m<UaaN~<<¢oO+~a((*oou+o¢~\nN~<§N~<¢Nu<<ﬁ.0+—a<*-<*—~<<*.o—v~+modum>u

SvO
SvO
SvO

u (*2xk(G®1=73))~1
A.o«<<*.o+o<<*.oﬁ+.cvxﬁoﬁ<*o~<*o~<<¢.o+o<*o<*m<<*.odvV+m.~uq>u
(*2#%(S*1-E3)) ~((BVV+LYVH S+OVV+5]

m«uqq*.n+.mv\Aw<*m<*m<<+h<*~<*h<<*.m+o«*e<¢o<<+m<*m<*m<<*onvv*m.ﬂnn>u



596

0882 SVO , SOTLVH Ailvd A4 NV3IN D

0282 Sv9 £4/7€33=19%

0nBZ SVO £4/(€33-°1)=106X

osez Svo 24/230x*2=0NYX

OvYRZ SVO 24/17°=ONEX

0€Q2 Sv9o . 23/(233-8°)=0N2X

pze2 Sv9O : 13/133%°2=00¢X

0182 SVO ‘ 14/8°=002X

0082 Sv¥O 13/(133-2*)=001¥%

0622 SVO . £F33+°1=4

0822 SV 2ia3+2°1=24

0212 SVO 133+°1=14

0922 SvdO SNOIL1OVIY AINIANIHIANI 803 SNOILDOVHI 134 LININODWOD D
0622 SVY9 2xxbU2dIS*225501°€=%2dS

ovie SvVO 3 *2/(H5d1S+215)=v2dIS

0glLe SvHo Z2xk(pdlS)I*x226GH1°E=0dS

0222 SVO R=30°T#(( (S +%k(G2VY%*Z~°1)~*1)9071V *23STV*)-((G**xl(hVvk®C~-1

0122 SVO*TI)=*1)00IWAYSOEZ® ) ~( (S %% (ESV%*2=*T1)="1)00Wx6¥%10°)~-929T1°1)=rdIS

0912 Sv¥O T34 (DSL/7%1)*9~-3D°1%vI5G°8=LS

0692 SVO ((S*=)k%( 2ZXxd)%DS1I%2-30°*1%272°1)007v=14d

0892 SVO LYOSL/H1-30°%1%0%*6=29S

0292 SVO *2/(Hv15+2Is)=v2ls

0932 Sv9O 2x%(0218)%L26G1vT1°E=v2S

0692 Sv¥9O 2xa(H1S) 22651V I*F=vS

0v92 SVO B=30*T#(((S*%%(S2V="11="1)907IV %28SI1*)-((S*%x(p2Vv~-*1)-"1)1
0£92 SV9 90V *HSOCZ¢)—((S%k%k (F2V~="1)~-*1)93WW %05510°)~-9L911°1)=v1S

0292 SvO S*%x%(226C1p1eE/25)=21S

2192 SVO N TCVA AR AR DE AL LA ¥ 3 Ad FAN

00922 SVO SNJI141D23S 550423 NJIISITII0D D
0662 SvO #&S311¥3d08d 1uDeSNVHLI%%x D
0RG2Z SV (1L%Z)/d*€ILED*22=N3D

D2S2 SVD Ex%14/737 NI (NJQ) ALISN3A D
D9S2 SVD . 9830°*4UdDd=dD

0652 Svo 3 930-81/n13 NI (dD) 38NSS3¥d ANVISNOD 1lv 1v3H D141233dS O
Dv¥S2 SV 4 (v

0gse m<un¢~+bzwv*&hxno+ac~+ozwv*nOXNo+ao~+mzwu§QmXNo+aoﬁ¢¢2wv%QQXNQ+»on+m2m



597

ovet
(AN
ocgZtE
o12¢k
pReR A
061¢
081E
AR
091¢
0S1E
ovle
0 1E
02lE
ollE
go1tlF
060€
080E
0L0F
290¢€
ocoE
ovoE
0EDE
92CFE
Q10E
300¢€
0652
gRrec
2262
09¢e¢
0s6¢
ovee
0E62
026¢
o16¢
ooee
0682

Sv9o
Svo
SVO
SV
SvO
SV
Sv9O
SV9
Sv9
SV9O
Sv9O
SV9O
Sv9
SvO
Sv9o
Sv9O
SVO
Sv9O
Sv9O
SvO
SV9O
SvoO
Sv9O
SVv9
Sv5
SVD
SV 9
SvO
Sv9O
SvO
SvO
SvoO
Svo
SVO
SV9O
SVvO

N#OQMN¢.+<>U¢HUnmoﬁN.u:c
NQDOMN<.¢%>U*MUN@U~N.HﬂO
Ndﬂ@m~¢-+N>U*m0Nwo—N.UNO
N¢®Omw¢.*~>uqmuwmo~ =19

SNDI 1DoV3y AN3IY3H4310 ¥Od SNJ1SIT3D H4vND31JA 01 373 ALIATLDI3NOD O

.NN<+.~.\kaow-*o|mo.A*wmwacnm.*a>n>

53s-14787 NI (A) ALISOOISIA avi101 D

AAOZm>Ium>v*mmv+AAOOm>|DZQ>~*¢lV+DDm>MG>
Anww*oN+Numlwov\ﬂwU4oNHﬁ¢
ANWM*uquN-u\Nuwn¢w
1/A+19A+ 1 YA=TUA
OZ¢>+OZﬂ>vOZN>HOZG>
UUM)*OCN>+QOn>HOOI>
~mhn_..—\o—*—OX*NIwnv-A*quNOﬂco"~h>
u01w\oﬁ*~0x*hoamhwonuuo>
~¢1m\.a*~<x*h0—Nhooonu¢>
QZQQ&\.q*OZQX*NUuNNOG.nOZQ>
QZM&L\.-*DZﬂX%Ommmch-uOZﬂ>
Olel\.g&OZNx*mm—UO@@.UQZN>
OCmQL\.~4OUﬂx*ommnch.nuOﬂ>
DGNQ&\.dQDDNX*NM~UJNG.HOUN>
QO—&&\.~*QD~X#ﬁaocwuoanOO~>

SNO11DVv3d INJY34413 3HL ¥4 SEINTINDGANDD AHL 40 33111502S1A D

nmmauox+o:_q~q.gunwm¢~ox+ow~c~<._*qmm*ncxn-a¢
£3Sx19x+255*%1vX=19d4d

255#19X+255x1vx=1vdd
oosmmo.ﬂ*wmm*oznx¢wmw*uz¢x+~o~<m~.ﬂ*ﬁmw*czmxuoz¢1¢
Nmm*oznx+maooowm.*wa*QZcx+NmﬂmN,.M*amw*QZNXuQZmau
mmomwmw.*~mm*oznx+wooqoﬁn.*“mm*OZex+ozmxuuzN1¢
Nmm*oomx+mm~mmﬂ.#*_quozmx+—mm*~o~¢m#.ﬁ*ucﬁxHOOnau
omommmm.*amm*aumx+uomx+uo~Nnu.ﬁ*uanxuoswam

9964913 x155%3J0EXT 8160996°%302X+00Ix=301dd
2S/LH55=%5S

25/1.5=CSS

25/ 4%5=2SS

2s/v25=1SS



R APUREY MU

598

009K
066E
08GE
02S5¢E
096t
JGSE
0 %Gt
0ESE
02cE
016C
005¢E
o06aYvE
0avE
Q4%E
09vE
oGvE
OwvE
J2CYE
ocveE
olvE
0O%E
26FFC
onfrg
0ZEE
09FEL
O0GEL
ovEE
OfEL
02fE
JIfFE
00FE
g6t

082¢

o XAS
09¢t
oG6et

SV9
Sv9O
Sv9
Svo
SvoO
SV9O
SV9
Svo
SvO
SV9
SvO
Sv9o
Sv9O
Sv9O
Sv9
Sv9
SVvO
Sv9O
Sv9
Sv9
SV9O
Sv9oO
Sv9
SvO

(1)MAV/00°*8BCx* 2X = (1¢2)D
(1)MNV/00°2E% IX = (1132
SNO11DvVHd SSVA D
Mvay 7/ D3VO =(1)MAWV
HS / 7% Sx*3G6052 = TIv3AA
&& *A% »YINDI3IOW NV3A IHL  HLVINDTIVD *%% D
v21°2E/N30=(1)0HH
A= (1) NOW

Ox$14/7E%%DTS k%337 S1IINN WH XX
535-14/7n87 SLIINN NA ¥ ¥
n**hm\wODJm SIINN JHY ¥ %

VOLUOUuLuUuUyY

INTAILIVLIS VD Ad G3¥INO3Y AY0d4
N¥dd = %dd (1 *n3°1) 1)
HMX / YUA X HdID * £r925212* = Nud
SSIINDISNIANIG (ud) ¥3ANNN J1aNVHd
AANN<+.~v\.»zom»*oluo.ﬁémmmoomm.vaazxnxx
4 933-D3S-14/1183 N1 (%) ALIAILDOONDID waAH3HL Wi0L O
A.ozleuxxv*muv+~.QUxxlozxxw*qm.+ooxxumxx
THNX+ T NAX=T AX
QNEXX # ONNMX = JNMX
GOHMX+ JONAX=TOMX
aA~0x¢~¢xv\nw&§Anox*uqxvu*a

v

wqua~Nw\hcmﬁmluo.—*ommhqmc..+Amm\cam*m.uvw\améfaqua«»,*hmwwsﬂ.vu~zxx

SvO

aaADZcX*va\DZﬂX*owaquwv+ AAUZNX\Qmev+nnOZNx*DZcxv\Améwu

mqunOZNx*oN+DZ¢x-uvuﬁaammﬁamomm\.dv\cmawvu\ﬂm*eﬁmxuﬁhu*hnowﬁa.vnczzxx

Sv9
Sv9
Sv9O
SV9O
Sv9
SV9
Sv9
Sv9
Svo

AaAco#x*cﬂwqﬁq._,\ouwxv+ﬁAuumx\oowx*.cv*.ouﬂx*uamx,\Am¢¢~
aooax*ow+oonxvVV*A.Nm*dmownhodv\cmamuv\nmuﬁa_xu*»u*hmwwhﬁ.vuqucxx
SNOI1 12v 3y IN3Y33410 3IHL ¥34 SNOILOV3Y TvOIAND3HD 0Ot 3137 AL IAT1D1GNOD O
,Aozzlewzxxv*nm,+ﬁnouzxxucgzxxv*qu,+ouzxxuzxx
ﬁ00*o.ouvmm*~h>v+amu*mq—hmu.N*~o>v+aco*n¢~hmo.mﬁﬁc>vu~zxx
Acu*m¢-mo.w¢occ>v+.no«w.#*ozm>u+”mo*-mwwo.d*ozm>vuoz4xx
Ano*w.~*oon>.+ﬂmueabmwmo.a*ouN>v+~uo*o.*uu~>vnoozxx
ZUNOELYS+LADREIFSOIZ*=99
ZURBOE LV +9ADKEIESDIZ*=6D



599

048K
098¢L
0SReE
O ®RE
OERE
02RE
O 1RE
O0RE
06Lc
23LE
0LLE
092t
3G6LE
owLE
ofFst
o2t
01LE
poLE
069¢F
O0R9E
0L03E
099¢L
069K
ovocgL
0E9E
029¢
019€E

Sv9O
Svo
Sv9
SVD
Sv9S
Svo
SV9OD
SV9O
SvO
SvO
SV9O
SvVoO
SvO
Sv2
Sv9o
SvO
Svo
SvO
SvO
SV 9O
Sv9o
Sv9O
SvO
SvO
SvO
Sv9O
SvO

GN3
NN L 3Y

(9°* 4136 X1 )LIVAUOS

3NNTLINOD
IX=01)LNX
pxX=(1)UNY
ex=(1)ENX
Z2x=(1)ZNX
IX=(1)INX

20NN/ (1)NA = (1)0W
ZJ38/(1)30AY

= (I1)OHY

* % NA GNV  OHY 3ZIWNOISNIATANON %

v13N¢300x@=1 Ov 03

(CIYMWNVR*02CBL)/
(1)WAV/00°Y1x
(1)MAV/00°9 1%
(I)MAV/0D° Y 1 X%
(I)MAY/00°9 1%

LX
99X
5%
7 X
£X

(Y13ININAN =Z30NA
(Vi3N)0OHy =Z0u

3NNTINOD
(1¢2)D
(1*9)D
(1*5)D
(1*%)D
= (1°*€)D

il

oot
ov

0oo0c



600

09E
06t
one
ofe
A
olE
050¢F
062
0R¢
912
¢332
0G6¢e
ove
oge
02¢
ol
02¢
051
031
ozl
o}
261
ovl
o€l
021
ol
oot
06

o4

24

09

8S

Ov

V]

oe

o1

avynl £y = 11 gy = 8 -3 = & 2N = 2
avdl 0> = J1 H = ¢ o =% 20 =1
ova & SAvVYY onNId0O1S NI 3sSN ¥od 312305 N3AID ¥3aWAN S1 X30NI ok
gval .

avuy’l nﬂa.—vu<zm.ndudxv 3ONITIVAINDD
avul Aﬂa.ﬂumzmu.nﬂvmoozm, 3IN3WAINDD
avd"l (11*s ) Jvud*(o2itrd s(11°*s JISN3Q NO1SN3A10
gva

agvyn q3AX /53dS/ NORADD
gvanl aA®* 4<ho»z.oz.aa.m~a.ob.uxao.oaa /7447 NOWANOD
avan . (5 YEDINS £
avul «(S )ODONS *(S y2HaNS ¢ (S )22aNs *(S ) H3NS 4
avyy ¢ (S )DONS s (S )3ANS 1
avul e (G )INGNS *(S yoaNs *(S y2NaNS ¢ (S Y} 233NS /NIANIN/Z NIANAOGD
agvyn) (g )3 *3dAll sQavil /xN14y/ NOWNADD
avd?d ANDODS ¢ANDODO 1
avy’l s ANODW +931 sSXVYAN  CAXVRA soxya *1XN /INTV N/ NOWAOD
avunl mzau.uzx.uzx<.~oz:.Noaz.Noz\zuz\ NOANNDD
gval v 13N *91l] sn1l _ 1
ovydl sIx1 *3u¥ °*¥ sZ2d4NIN s 4NIY s 4N1 N /AHLSU 4/ NOAAODD
avdl YANVO*ENTU® aq»Jmo.qaqua.ao.om_m.qm.uoa.Ja\oaoaa\zozzou
avi™ (g*02)D0°* (S JMAVE(S ) L1 (5 yOHY* (S .uaxﬁauaa\ZUZzou
ava v13a ¢(5 )yvi3 «1xQ *IX /AX/s NOAWNAQOD
avd’l z31°(S yZ13s1s31/ NOANNDD
ovull (s deix °*(S5 1zIXx (G )TIX A
avyl  *(s M01X ¢(s deX *(S )8X s (G )X 1
avy’l s (S )YvX ¢{G )EX (5 )Z¥X*(S IIX /vd410nN/ NOANANDD
avull ) SaNIY (S °*6)dd s(g *6)Ad 1
avu’l s (s *21)ddd *(S s21)D0a3 *(S YLOANS (S )TA /NH17 NDAWNOD
agva - Huo* (€)Y 180 /XN1457 NOAAOGD
agvyl NO11NB18LSIT $3123d5 OJNV Jun1vH3Idw3l N3A19 v u0d
gvul 8v s 4¥NOISNANIQ=3ND V¥ HONIJYHL 39N35u3A10 XN7d IATLIVIAVH 3HL

L A-ILEJ WNb(JDUJ<U HOIHM SNvVdl 3N
avy’l

avi’

aval

110n048NnSs 833 Nvdo0ud a33Aluad Vv SI S1HlL  *¥*

avyl gNI ANOHBNS

vy v

VVVuLV\Y



601

06S
086
0LS
09S
0SS
oS
0fs
0es
015
006
o6Y
onY
oLy
09Y
cSY
ovy
0EY
ozv
oly
o0%®
06¢
08E
04E

avyl
agvydl
gvinl
gvdl
aval
Qvynl
agvyl
aval
avynl
avin
avyl
avunl
avy’l
gvanl
agval
avall
avy’l
aval
avdl
avyl
avidl
avyl
aval

(9°G13E /7 EWD/S1ivVM -~ xN1d 3A1

anN3
NN LI
anNNILINOD

1viavy AWLOLHZESTHT) 1vnWu0d

.Monﬂnoamvuaov (E11¢9) 31luM

cH

02 O DOAOoSw.oouumu
ZSNYHL VIVD

(T)SNVHL VD

3NNTLINDD
»(uNZvDIEnA—-UId
h<huzv324ua_u32<
ax-<thvU<muun¥o~yU<Gm
11¢1=x21 037

a1=(11)1

IN*1=151 OO

gl = (vi3N)!
1-v13IN=IN

1~v13N=Z31

2=09 0 =¢t

)4
€1l

oLl

Sl

21



602

oaz )AGNS . E
022 )ONS NHN LAY
saz )ONS . (1)ETIX * AxOANE=(1)ED3INS
06z )ANS A . (1)z1x = AMDNBY=(1)0DANS
ovZ )ONS . (I)11X % NAONUH=( 1) 2HANS
ogZ )GNS (1)01X * N¥ONuE=(1)2ZI3NS
0zz )AONS , : (1)5% * NSonHY=( 1)YHONS
012 )YONS (1)3X =% NDNYH=( 1)DONS
032 )GNS ‘ (1)LX & AXONWY=(1)3ONS
061 )ONS (1)ux & WXONZU=C1ININS
CR1 JONS (1)EX % WMONGY=( 1)DANS
021 )ONS ; (1)2X * NNONHU=(1)ZNANS
391 )ANS (I)IX * Ax0NnuE=(1)2Z00NS
'6G1 )ANS
ov1l )GNS (1)MAV/Z0H * (1)B * £Z4311 *E=AMNONTY
51 )ONS
021 )ONS *% oNOI1DvHdS 370W NO J3SVE G3111SN30 n3IBAN 3153dS 31vNDTIVD  x¥
011 )ONS (S )YEDANS £
001 )GNS ¢(S )ODGNS *(S )CHANS e(g )2DaNS *(S IHANS 2
06 )ONS s (5 )DAGNS *(G& )3ONS 1
08 )ONS e(S INGNS *(S DIOCNS e(S )ZNINS *(S )2IINS /N3IANN/ NOARDD
22 )ONS A uzau.u4x.mzx<.Nozm.Nu:z.Nom\zuz\ NONAOD
59 )ONS (c )3 *3dai1l  cavdl /X 138/ NOAAOD
5 *)ANS (G*02)2° (S IMAVE(S ) 1¢(S 19 *(S ) 1d/ 1d28d/NINADD
ov )QNS ‘ (c ) £1x *(s r2ix *(s YTIX 2
of )AONS *(S 01X «(s )6x (s )18x (S yLX 1
02 YONS s(S )vX s (S JEX s(5 )2x*(S )X /v u310A/ NOAAOD
(% 1)GNS 3NI11NDVBNS

01 QNS



603

38y
0L
oot
067
oyl
o¢ct
02t
ott
001
06
0n
02
09
0sS
ov
ot
oe
01

viva
v1iva
viv3
viva
viv3
viv3d
viva
viv3a
viva
viva
viv3
vivQa
viv3d
viv3
viva
viva
viva
viva

GN3
\uocaomh.o.om-o.mN.o.Ooo / GA vivd
\00¢uom~oo.om-o-wmoo.o.o /7 Z13 vivd
\uo.a-mhcooomoo.mNoO-Ooo / vi3 v1v3

/91-392° L/ zy%z viva

/6°F1 1

e ez21 sv°1l sy*Ql *1°6 *LG°4 sgL*s  ‘L*2 spers (AW VIVD
/70°1 1

syel *2°1 o1 °*v°1 *S9°1 egel *2°2 *9°0/ ra vivo
: s0%02 *£°vl cvoil sn*zl 1

*p*s5 *0°8 sge*L *0°3 ege*G/ DAHS vivad
721/ JAHIN e /57 TIAHN V1IVID
ganl * (S +6)dd *(S sop)ad 1

s(G *21)Ddd s(G *Z1)IAd «(S JLINN*(S yaA /NulL/ NOWNAOD
Z3a1* (5 yZ13/71831/7 NONANOD

viag *(S yvid ¢I1x3 ¢IX /AX/ NOWNANDD

N!Noaovﬁ>1oaauﬁu.AN—vU>Iu.U>I~Z.J>IZ /AN1 37 NODAAOD
vivao 250713

eyey1 *8°01 *0°01



604 -

oot
ost
OvE
OfE
P rAY
01€
00€fE
006¢
087
0L7
092
06¢
owe
22
3¢e
otc
poc
061
orl
041
09l
061
owl
otcl
(XA |
311
001
06

o8

0L

09

0%

ov

3%

oe

ot

1avy
1avy
1avyd
10vyY
1avd
13dvyd
1gvy
1qvd
1avyd
1gvd
igvyd
1av A
1gvyd
10vyY
10vyd
1avd
jaovy
1avy
10vd
1av
1avd
10vY
1avyd
1avy
1Qvd
14vd
1gvd
10vyd
iavyd
1avyd
10vyd
1avyd
1Qvd
jovd
10vd
1avy

$AAI

(S *V
s(S *Y

$6INTS d
*6)INSS

s(v*6)dD

(S
s Al

*6)di33
sy 1130

¢+ (6)dON0

‘(s

*HINAD

s(G *6)7338

* (S
«(s )220

SINV1ISNOD ONIONVHONN S3

sZ1)N3
¢ (S INDQ

(s *6)Nnvi
(S *h¢5)AvL3d * (S
s(s *5)INAI

s(p*6)Dd

*(S ¢6)ddd ¢
*+(5)d1VD

(G *6)AANTX ¢
¢ (G *H)AAM

s(5 210NVl .

s (g *21)DONAI *(S

(s )W

*(s )20

sys6)IADD
s (p*HINM

s(g *6)ddIX

(G *5)cd"
+(6)dD0
(G *6)A3R3
¢+ (21)dDDD
(¢ *21)d3

+21)>2338

e0=(f L)
«0=(C*E)VI
so=(g*FIN®
jez=(2*FINA
e0=(1%E)dD
e0=(1¢£)94
*0=(1*EINM
& € dN0ud
*D1=( Vv 2 IN*
DT TI=(E*ZINA
0*G=(2°*2 )NV
geE=(1*2)INM
& < d¢Nud
eg=(7*1)INM
sg1=(EC*TINM
eg1=(2*TINY%
e0=(1%1)dO
e0=(1¢1)904
*o=(1*TINM
% 1 dNoYo

—'NMQU’ONQ@(

s(5 )D70 /95N307 NOAWOD

#% SNvul aN1LN0B3ans NI g3sn

Z1VILINI aNI LN0HaNns SIHL %%

N1QVvd IJNI LN0YBNS

* %

* ¥

* &

VoV Vv



605

0cé
ot
202
069
089
049
293
0G9
o9
0E9
D29
010G
003
CES
286
0L2¢
095
0GS
ovsS
0€s
025
(o] 9=
006
06Y
0aYy
oLY
o9v
0S¢
ony
oEY
A
o1v
00v
06E
OGSk
04€

1gvyd
1Qvy
10vyd
10vyd
13vy
1avy
10vd
1a0vy
10vd
1avy
1avyd
1avyd
10vy
10vyd
1av Y
1gvyd
1avd
13vd
1avd
1Gvd
10vdy
1avd
1avd
1avy
10vYd
10vy
10vd
1avy
10vd
1avy
1avy
10vYH
1avyd
lavy
10vY
10vYd

>

sG1=( v RINM
s1I=(E*RBINY
D*2=(2*BINM
o.wuaﬁ.nvZ;
%% A3 d41DY9
geg=(H*LINY
o.cﬂuﬂm.NVZ;
0*9=(2*2INA
eQ=(1%2)dd
en=(1%2)94
e0= (1 2LIN¥
x%x 1 oNddod
neg=(w*IINM
o.n—nﬁﬂ.ost
3eu=(Z2*9 )NV
D*I=( 19 )N
% 9 dnnHd
DeI=(H*GINY
DeH=(E*GINY
ep1=(2*GINM
*n=(1*G)dd
e0=(1°G)0d

e 0=(T*SINV
xk G dNDH9
so=(v*v)dd
eg=(p*)Od

s 0=( 7 Y INM
pe2={(C*nINM
o.mnam.qUZs
«2=(1*%)do
so=(1°*v)0d
eo=(T*7)INM

* &  dN0U9
sN=(9*E)dD
eQ=(%*E£)O3
sQ=(Y*EINM

¥k

¥

* *

* ¥

x¥



606

01R
ooR
062
I8L
oLL
092
06e
ove
0gL

1avy
13vd
10vy
1Qvy
1avy
10vdy
1Qvy
1Qvy
1Qvy

aN3
Nu1 3
*IT=( W 6)INM
*TI=(E£*6)INM
0°*T=(2*6)INM
*0=(1%6)dd
*0=(1¢6)04
*0=(1°6)NM
% 6 dN3¥9

* %



607

09¢
0SE
OvE
ofE
A
01¢
oot
262
08e
0ic
o092
0Ge
ove
cee
0¢e
oe
002
061
oal
ozt
ool
0s1t
ovl
OE1T
o2t
o1l
201
06

o8

0c

09

oS

Ov

0E

ge

et

NVHL
Nviy i
Nvdi
Nvad
NVY1
Nvdl
Nvdl
NVdl
NVY1
Ny
Nvdl
Nvdyl
NVHL
NV L
Nvdl
NYHEL
Nvdt
Nvd i
NVl
NVl
NVvH1
Nvidl
NVHd 1
Nvdl
Nvul
Nyt 1l
NVYl
Nvdl
NVdl
NVYHl
Nvdl
Nvidl
NVdL
NV31
Nvdl
NVidl

$(G *H*6)INSS s(G ¢5)NAd s (r*HINM 3
s(H*6)dd *({p*6)D3 s (G *5)ddIX L
*(g °*6)d33 s(g *6)ddd s(C ¢5)ddM 3
SAATI %Al ¢y 17343 $(6)d110 «(6)d120 S
¢ (6)dd0 $(G ¢6)NATIX s(g *6)A33 v
¢{S *HINWAND *(G *H)ANM «{21)dDDD £
s(G *6)1330 ¢(GS +21)0NnviL s(G ¢21)d3 2
s (g *2T)INT ¢ (S ¢21)INAd s¢(g *21)D>333 1
(g )ID0 *(S INDA *(S IO s(S )20 *(S )20 /9N30/ NOANAGD
(s )YEDINS £
¢(S )YODANS *(G )THAONS ¢(S )2D3NS *(S IHINS k4
e (G )DANS *(G& )3ANS 1
$(S INGNS *(S JOONS *(sS Y2NQONS *(G )Y2IINS /NITANNZ NIANAOD
. 731%(S )Z413/15317 NOWAKROD
(S )3 *3dAlLl *avdl /XN 4u/7 NONAOD
VNNVO*ENY® a<»4w0.<0z<4a.uc.om_u.um.mua.qa\caoaa\zczzou
(S%02)D°%°(S IMAVE(S ) 1*(s Yy  *(sS y1d/1d08d/NIAADD
ANDDS °*ANDD9 1
* ANODW e8] *SXVYN  *AXVYA  COXVA CIXN ZINIVAZ NDOWRAGD
uzau.;z:.mzz«.wozz.nu:z.Nca\zoz\ NOANANQOD
S3N «011 *wtl 1
eIxY ¢3¥ *7X s24NIN s4NIY s 4NI N /NHLSH 3/ NIWADD
v133 *(S )Yvi3 *Ixad °*1IX /AX/ NDAAGD
(¢ )EIX  *(5 12Ix  *(5 )1IX A
s(g )0IX * (S )OX s(G )BX *(5 )X L S
s(S )¥X s(g )EX s(g JY2X*(S )1IX /Y H4TI0A/ NOWANOD
SaNIV (S *6)dd *(5 *6)Ad 1
s (G ¢21)Ddd *(S f21)93K4 *(S )LAN* (S 10A /NYL/ NONAOD
HYOC(E)INHD /XNT145/ NIAAOD
NxN..ovw>:.nov1u..Nﬁuu>rm.u>x—z.4>xz /ANT 3/ NOANGD
(11)2dl s (2)HdZ* (9)INdZ *(9)0dZ /714727 NOAAOD
. >
- ————————— 69 118d¥Y 602489-D58 NI 33LN3AAND03J S1 SNVHl p)
NOSTIM M WOBd SNVYL 3N11N248NS 30 NOISHIAA G3141038 vV SI SIHL=====3
p)

(MS1) SNvil aNl 1npyans



R e

608

o2t
212
00L
069
089
049
093
059

0v9 .

DEQ
029
019
009
268
085S
025
096
0GS
ovsS
cES
02S
015
00S
O6v
o8ey
oLY
o9Y
oSy
duv
OEY
ocw
Qv
00V
06€
ORE
0Lc

Nval
NV31
Nvdl
Nvyl
NVl
Nvdal
Nvd 1l
NVdl
NVdl
Nvdi
NVt
NVH 1
NVt
NYHl
(AT N §
Nvul
Nvdl
NVYiL
NVl
Nval
NVHdl
NvHl
NvdiL
Nviyl
NVdL
NYVHL
Nvd L
NVl
NVUL
NVYl
NV¥ 1L
Nvil
Nvdl
NV31
Nvidl
Nvidl

%k

INIdNd 9NG30

{INS*02°0) INIAV=CZ
AAOoN\Oo~v**~cooonu\ammzvhyu\aaooh\OoNu**wzx * 9-31L°v)=3NJ
WOXONHY * (SAN) LX=3NX
(S3INIMAY 7 Z0H % (S3N)Y * £2+31 T °E=Wix0NYY

0102 0L 09
(SIN)IBANS=INX

0002 0L 09 (J°*aN®dW) dI

(X7~

0°0=14A
0*GS=dAHZ
NIgvy 1D

YdXxI=(XZ)2IHd

¥ * ¥ (26°D3) NDOILDNNI INIddVIEIA0D 2IADNIADYIATQA x4

{ 96L026°1/(XZx 9620LG* 1INVLIV)=(XZ) 11Hd

* & (88*D3) NOILIVI3UHYID gz (dNDUOIM

(XZ* mm—mmNoo+O.—vhuum\aAXleaxw*XN+u-~HAXNqu<Jx
AcaolwawﬁmNou**AXN*mOONONm-—v+oo~vHAXN-<zz<w
MG*IN\A—h\nJON+>N+wNI~gwa*UN*~b*O—lu0N-hHA>N-WN.ON-IN~N<ZO~W

((1A1+HZ2-dN4Z)Y%T1432%0°% 2%

(11L/(dA42Z-HZ) )d¥3 %11~ (2xx(HZ=dARZ)I*3Z+VZ)*
n~h\an>INIIvaaxw*~hl (214%02%x0°2+VvZ) % 11
4+ (0°E/(Zu%x11Z) %BZ+VZ)*¥HIxX

(11/77Q2)dX3) * awm\ANXN*UN*~PQMQ+w0omuV

=(9Z°*3

Z¢VZ*HZ)IVADIS

% (2ve03) NOILD3AS SSOHWD N211dH80S8vV 39VH3IAV aNvQ

(6 )03

(s
(S SY*6)IWBS (S *ve6INVLI *(s ¢

$(G )L¥X NOISN3NID

JAX
*6)INVLE
Pe6INDD

/23dS/ NORAQD

--Nm

v
6

*x X

o102

000¢

% %

* %

%

2
J
P/



-“‘ — v —

609

(49/0°9 +

0°9+

49« O°FE + ZC%x%d49) * d9% (d9=-)dXI=HO
HO=AHO

1LZ7(R)DAHI=SD

2l*i=M S 00O

v56v*3 = HO

Cx¥xll=2T11

JANTLINQOD

OODINVHL Z2k%(E30°T/(T)L) % S9LET0°0 + €30°1/7(WL % Y96LIE*0— £9552*T11=0DWNS
Nvul2xx(E32°1/7(1)1) % BOvSID®0 + €30°1/( 1)L * £6G522°0 — 9IZBEH*S=NANS

OROINVYL
OLOINVUY1L
092 INVHL
OGO INVYL
OY0INVHL
OEOTNVAHL
02CINvulL
OTOINVHL
066

0RS Nviul
026 NvVul
096 Nvul
065 Nviyi
Ov6 Nvul
0E6 NVUL
026 Nvil
J16 Nvul
006 NVUulL
068 NvL
08B NV4dl
048 Nviyl
098 Nvdl
0GR Nvul
0vR Nvul
JER NVl
02R Nvii
018 Nvul
008 Nvul
362 NVl
032 Nwvui
0L NVUL
092 Nviyl
0GZ NVidi
0vl NvVal
0E24 Nvil

Sxx(¥30°T/7(N)L) * 99¥Sv*°0— ¥30*1/7(N)1 % L290%°9 + BIATL*Z=DANS

0°Z2=HANS

%k IHNLIVY3dNIL HOIH

L 01 09
(Y1/7826°T1~-)dX3 * 0°S + 0*6 =0WNS

(1L/792G°€E~)dX3% 0°9 + (T1/%¥BE*ZC-)dX3% 0°01 + O*H»=NANS

(11/7€31°9-)1dX3 % 0°S

+ (1L/7989°2~)dX3 + (T14/992°1-)dX3 *x 0°S + 0°6=DWNS

0 Z=HHNS
&%k 34N1vH3IdW3L LYo la |

9 DL 09 (°*000GI®19° () 1)1

*% 3 SN *D *H ¥80d4 SNOILONNI NOILl1dVd

(T*)ANS AIvD (J°*IN* 4W) A1
(Y Lxx=11

*909T1/{ N L=()1IMX

S3IN* 1= 15 NI

(2) ddONa 1TIvI(0*aN*9531) 31
9 = vi3aQ

(1) ¥d95N8 TIIvD (0°3N°*9Q1) 1

1

* %

%

N

ve

*%

VUV

v u

(P IRV



610

OnvINVHL
OCvINVUL
02ZvINVHL
OTvINVAHL
00v INVHL
06F INVYHL
0BEINVYL
02EINVYUL
09E INVYL
OGEINVYHL
JvEINVdL
OEEINVYHL
02cLiINvYl
OTEINVHL
OJEINVYHL
062 INVYL
082 INVYL
0221INVUl
DT ARNUACNE
0GZINVYL
OvZINVHL
OEZINVYL
022ZINVHL
01ZINVHL
002 1INVUl
o061 INVYL
0811INVHl
0ZV1INVHL
0911INVHL
0GSTINVYL
JviiNvVEL
OETINVEL
021INVUL
OTTINVEL
OOTINVHL

060 INVHL *»

29SS + DZZ % (BL®E

(11719°¢€c1-)dX3 *

(11/9S°v1-)dX3 * (S°V
(11/92°11-)dX3 x*
(14/9S°ET-)dX3

N (26CS*165¢0654685¢8RS*LE

81-30°¢

(6888338°

(HO=NHD)

(EE*1

¢g9c*11

sgeel

SAHZZ)ZYADLIS=DIO5

(DZ22%1ZZ*NZZ*02ZZ*AHRZZ)IAHZ a7vd

2T-2p*e=529S
81-30°*¥=£D95

¥ (13/G°0-)dX3 * 81-30°*A=2095

*92Hn0°*0 *¥2°?
*924%0°0 *ve°?d
*g8y0°0 *g*0

G*G=AHZ7Z

Bf D1 09
21-3p*£=509S
«22°4)vAD15=098
€22°H)VYANDIS=NOS
*$QL°E)VHND1IS=D9S

# (0°1¢0°0°0°1%v°2Z)VAOIS=HOS
G*9B8Ge6BG*YAS*ERS*EAS*IRS) DL 09

£

02

cH
FAs)
2J
ZN

0¢0=5205
*0=£D9s
°0=2H9IS
*0=2N9S
*0=209%
*0=229S
*0=029S
*0=09S5
*0=D295
*0=NOS
*0=HOS

Z200VUXI

-~ $31230S

& , SNOILD35 SSOUD NJ11du0s5av

(2xx211)

¥

(*X)233IA=3AR
£€390°6=(1*X%)2337

(EVeD3) STIVAYILNI GNVE ¥03 IN3IDIS4302 NOILdYOSE8V NV3A MNVId

£6S

cB8S

185

¥

* %

ULV UOULUULULWY

(VRS



611

CORINVAL
0621NVHL
9]LINVUL
OLLINVUL
O0R21INVHL
0G21INvHL
O#2INVHL
0FZ INVYL
O02ZINVIL
DT2INVHL
DOLZINVYEL
25°1ITNVH1
0R9INVHL
DL9INVHL
099 1INVYl
0GINVHL
OrIINVUHL
DEQINVHL
0291NVYL
CI9INVYL
00QINVHIL
06GINVHL
0BG INVHL
OLSINVHL
0SGINVYL
DGSINVYL
OYSINVUL
0ESTINVHL
02SINVYL
21GINVUL
0DOGINVYL
06V INVYL
08»INVYL
02¥v1INVYHL
09¥INVIL
OSvYINVYL

a6s 01 09
NANS/Z((1L/70G°F=)dX3x* 21-391°6)=NDS
(DZZ*12Z*NZZ*0ZZ*AHZZIAHZ VD
6*01=AHZZ
_ »6G 01 09
SAAS/Z((11/81*H»=-)dX3 % 21=-30°G5 +
(11/52°2-)dX3 % L1-32°*2 + (11/792°1-)dX3% L1=-35°8)=29S
(D2Z*12Z*NZZ*0ZZ*AHZZ)IAHZ T1IVD
ve01=A427
. 51-30°9=2095
GANS/(1172°01-)dx3% Tl% BI-3I2°E=NOS
£6G6 01 09
81-30°1=2095
g1-32°5=0D29S
‘34NS/(11/89°2=-)dX3 *x L1-32°C
+ OANS/(11/81°%-)dX3 * 21-33°6=D9%
Ge6=AHZZ
- £65 0L 09
51-20°2=209%
L1-35°2=029S
JANS/(1L/R9*2~)dX3 *21-32°2
+ SaNS/(11/781°9=)dx3%x 21-30°5=D95
G*=AHZZ
£6s 01 09
61-30°9=2095
L (11/S°0~)dx3 * ¢1-736°1=0295
JNNS/(11/81°9=-)dx3 * L1-32°5=29S
GerL=AHZZ
£6G D1 09
(14/2°0-)dX3 % B1-FH0*E=DD9S
g1-30*1=229S
G*9=AHZZ
3F 0L 09
(0v®2 *9S°E€T1 *00°1 °*AHZZ) ZVWOI1IS=HOS
02z * (22°% °*I9°El °*68B° °*AHZZ) 2vn918=09S
NZZ % (22°V °*®5°vl °*0S*v*AHZZ) ZVADIS=NOS

—I —

885

1
365

186G

1

98S

1

S86

v8s%

£8S

G665
v65



612

0912NvVHl o
0SI1Z2NVYHL ¥ D *0 *N *H4 ¥0d4 S3LIVIS NOILIVINGDG WNOILDVYHA *xk D
OvIZgNVEL )
0£12NvalL ) 16 0L 239 (0°03*S3NIT) 41
02IZNVHL INNILINOD S
OTIZNVYL VIA33 % ((A*AHIDNAI+H(T=T1*AH)DNNA) 1
0012NvYy ¥((T=1JA~(NICAI+(T=-T¢)DNVI=(1*AH)DNVL B
0EDZNVHL S 01 09
OROeNvVHL *d=(A¢AH)ONVY

0Z02ZNVHL 8 01 09 (1°*195*7) 41
0902NvuL (£29S%(1)EDANS £
0SJ2NvVal + 029S%(1)0DANS + ZHOSA(N)IZHINS + 2I9S%(V)2DANS 2
O%02NVa1l + 209S%x(T1)20INS + ZNO9S& (V1)ZNINS) ¥ 10AX + 1
0F0CNVYEL O9S¥(VI0ANS + NOSk(TIINANS + D9S%(T)DANS + HOSk(V)IHANS =(T*M)DNw4
0202NVYHL ' INNI ANOD 8¢
JIJ2NvVylL 656 01 09
0992NvVul BI-30*T=2NOS
066INVHL NANS/21 -39 €£=NOS 266G
096 1INVUL . 656 01 Q9

245 INVL L1-30°* [=2NOS
0095INVYH] OANS/21-39°F=095
0G6INVYL HANS/21-381°1=49S5 16S
OY6INVUL 856 01 09
OESINVYL NOS 4 1
026 INVYL NANS/((1L/0S°E=-)dX3 % 21-391*S + (11/0E8°2Z-)dX3 % L1-I1*G)=NOS 665
OI6INVUL _ 81-30°2=2NOS

006 INVAL (D2Z*1ZZ°NZ2Z%3ZZ*AHZZ) AHZ V)

058 INVYHL 2°21=AHZ7 06S
DRFINVYL ac 01 0O
02RINVAHL ¥6S 0L 29 (1T1°11°X) 41
09RINVYL IHAS/((T1/81°v=)dX3 % 21-30°G + 1

OGBINVUL(TL/G2°2-)dX3 % LI~32°2+

(11/792*1-)d¥X3 % L1-35°7 +

41-36°6)=295 B86S

OvRINVYL NANS/((0S*E-)dXx3 % L1-391°G)=NOS
CERINVYL BI—=30*1=2NOS
022INVEL (DZZ*IZZENZZ*0OZZ*AHZZ)IAHRZ VD
DIBINVYL . 9°*11=AHZZ 68S




613

02G2NVY1L
DIGEZNVAL
00GSeEeNVd]
06vZNVH1
I872Z2NVHL
0LvZNVHL
09w ZNVHlL
OGyeZNVvil
JvvZNvylL
oEvENYYl
C2v2ZNVHl
SIvZNVEHL
OC9ZNVHlL
0CGEZNVYL
ORFZNVYYL
CLECNVUHL
09 ZNVUl
CGEENVHl
OvfZNvHl
DEECNVUL
0Z2EZNVHL
01€2NVvVHl
00ECNVHL
0622NVHL
ORZZNVHL
0222NVHL
00Z2ZNvdl
0G22NvVYL
Ov2eNVvHl
PR A4 2= §
0222NVHlL
0122ZNVdl
D0C2EZNVHYlL
061ENVHL
08IZNValL
OLVIZNVIEL

(2¥¥(2%CINM * (Z2°E£)94)/ 1
((2)Dc2)18DS % 21-380°*5)=(2*E£)dD
(2)DdZ * 2-362°L)=(2¢£)O3
£ dNldo p)
(F*1)DNAL=(T*2IINNS
(2xx (P CINM X (pe2)O3d)/ 1
2%k (((S)DdZ)1HOS * 11-361°2 + ((p)DJ2) 1805 % 11-319°*2)=(%*2)dD
(P*2)INM/({S)DdZ * Z2—35e°*8 + ($)0dZ % 2120°)=(v*2)9d
(Zxe(L*2INM % (£*2)93)7 1
2xx (((SINJDZ)Y180S * 11-340°*9 + (({YINEZ)138DS ¥ OI-=3T11°1)=(E*2)dD
(ESZINM/((SINDZ * 2-368°2 ¢ (v)NdZ *2%2°0)=(E£°*2)9Od
(2+&(2*2INM % (2°¢2)9)/ 1
2%x(((9)Dd2)180S x 11-3G61°42 + ((S)DdZ)1L¥DS % 21-3092°0)=(2*2})dO
(Z22INMZ((9)DdZ x 2-31L°*9 + (S)DdzZ * 2-302°*0)=(2*2)53
(2% {1 *2)INM x (1°23)93)/(2)YHdZ * DY1~32F°2 * p1-232€°*2=(1*2)d"
. (1*2)INM/(2)AdZ * g8 U=(1%2)9d
2 anNdyo I
(F*1IDNALS=(TT* 1) INNI
(s (B *TIN® % ($*1)9d)/ 1
2x%(((3)Y0JZ7)1uDS % 11-389°6 + ((S)DcdZ)LynNS * 11=-305°E)=(v*1)d9
(V*1)INM/({(9)0dZ * BLE® + (G)DdZz * 02°1)=(v*1)9O3

1
2xx(((E£)DdZ)L1¥0S % 21-3GL°8B +
(S*CINM/((E)DDZ% 2-33L%3F +

(Zxx(E*TINM % (E+1)94)/72%%(((9)N2)28DS % 01-300°D + 1
((S)INJZ)ILBOS % 01-31L°1 + ((PINDZ)LH0S % 11-3G9°3)=(E°1}dD
(E*TINM/ 1
* ((9)NdZx 00°0 + (SINDZ % 621 + (YINDZ % O»0°1)=(E£°1)94
(2xx(2*TINM %(2*1)Dd)/ 2x%(((2)Dd2)182S5 % 01-356°2+ 1
{(9)D2d2)1H80S * 01-3G<c°1 + ((S)DJZ)LHDS =* 11-391*8)=(2¢1)dD
(2*1)INM/ 1
((L)ddz = vIl1*°0 ¢+ (9)DdZ * S6L° + (8)DdZz % 20°1)=(2°1)Od

1 <¢NoE9 D

J

H101%=41VH 3A1133443 == d9 p)

¥3aANN~-4 3AI1D3443 —-= 9d 2

SINIT 40 d3IBANN == NM d

&% S3dN0OYBO 3NIT 6 ¥Id Su313IWVHvd 43 NJI1VINDIVD *%x D

(INNS S HANS* DNNS*NANS*TL) dZ TIVI



L e cie o e

b

614

082NvylL
028INVHL
098 2NVl
0GRBZNVH1L
0vBZNVulL
0CB2ZNVYHL
02RZNVYl
olgeZNvVHl
00B2NVHYL
0622NvUlL
0gszeNviHL
0L¢2NVUL
0922Nvil
0GZ2 2NVl
OvZZNVHl
0£22NVHL
0222NVHL
O1L2NVul
0022NVHL
0632NvHL
0RB9ZNVYl
O0LI¢2NvilL
QO9ENVHL
0Go2ZNvd}l
Ov92NvVH L
O0F92Nval
029CENVUL
0192NVYL
0092NViL
06GZNVYL
D8GEZNVHl
04G2NVHlL
DOGINVHL
O0GSENVHL
095NVl
OEGEZNVHL

Sxx(((2)DdZ)1yDS * 01—-301°C + ((1)Dd2)1H05 % 01=3320°3)=(2¢L)dO
(S*2INM/((2)DHZ % S502°0 + (130472 % 2-=-31G°*°%)=(2*2)O4

2 dnoyo

(T+2)D0NA4=(T1*9) INKA

(2x¢(v*9)INM % (¥*9)O3)/ 1

2x*¥(((E£)0dHZ)1HDS * 21-3£6°6 + ((2)092)1HDS % 21-363°*3)=(¥*9)dD
(?*9)NM/((E)DdZ2 * 151D + (2)0dzZ % 021°)=(¥%°*3)9d

(Zx5(C*O)INM % (£%9)94)/2%x(((E)INJZILIYDS x 01-360°2 + 1
((2)NdZ)1H3DS % Y1-382°% + (CTINDZ)Y LIHDS % 11-320°1)=(E*9)dD
(E£°3)NmM/ 1

((EINJZ % 2-326°8 + (2)INDZ * 062°0 + (1INDZ % v@1°0)=(£E°*9)94
(2% (2°9)NM % (2°9)9d)/(1)DdZ % 01-3GF°*°2 % 01-35E°2=(2*9)dD
(Z¢9)NM/(1)DdZ % 2-353°8=(2°*9)94d

(2% (1*9)INM %(T1°9)94)/(TIH3Z % I11-320°FE % 11-320°€=(1°9)dD

. (T1*9)INM/(I1)HDZ % 91p*0=(1*9)94

9 dN3yO

(1¢9)DNAL4=(T1¢S) INKI

(Zx%x(VP*SINM % (©*5)9d)/(1)0dZ % 21-380°S x 21-3ARD*G=(¥v*5)dd
(Y*SINM/(T1)0d2 % 2-321L°v=(9*S)Od

(2% (C*GINM % (E£*S)94)/(FINdZ % 11-360°C % 11-350°€=(£*5)dD
(E*SINM/(EINDZ * BOI°0=(E*S)OA

(ZealZ¢SINM % (2°G)OD)/2xx(((¥)DDdZ)1HDS % 11-33G°*9 + 1
((2)DdZ)180S % 01-322°G + ((1)Dd2)41¥0DS % 11-3G9°£)=(2*5)dO
(2*G)NM/ 1

((Y)DdZ % 9220 + (2)Jd7 * B8I1°0 + (1)Dd7 = 62E°*D)=(Z2*S)9d

S dNdH9

(A*9)DNAL=(TI¢ ) INWA

(Cxx(E*YINM % (E°H)DH)/ 1

Sax(((EINAZ)L1HDS % 21-309°*L + ((2)NJZ)1HIS % 21-322°8)=(F*v}dO
(E*HINM/((EINDZ % 2-3¥E*9 + (SINdZ % 2=-30r°2 )=(E*v)Od

(25 (2%YINM % (2°v)94)/2%x(((E)DAZ)LH¥DS % DI-3IE6°S + T
((2)D2dZ)180S % 21-398°7 + ((1)DdZ)1HOS % Z1~325°5)=(2*)dD
L (ZevINM/ X

((E)DJDZ * 0S1°0 + (2)DdZ%x 2-30%1°1 + (1)D2dZ % S0°1)=(2¢%)Od

% dn0Y9

(*2)ONAI=(T* L) TINKWI



615

OVZENVHL
ODCCENVHL
0Z2ENVYL
012EeNVHL
00CENVHIL
OD6TENVYL
DBIENVHL
041FNVHL
091ENVUL
0Gl1ENVHL
OHTENVHL
OFETENVHL
OZT1ENVYL
OTIENVHL
D0TENVHL
060ENVHL
0R0LNvVHL
020CNVHL
090ENVUL
0GOLNVHL
OY0ENVHl
0F0ENVYL
020ENVHL
OTOENVUL
000ENVYHL
0652NVHL
0862NVHl
0262NVH1
0962ZNVUYL
DG82ZNVHL
o v52NVHl
OEBEZNVHL
D252SNVdL
0 I5Z2NVHLl
0062NVHL
06RZNVHL

(2xe(V*6)INM % (¥

((2)0dZ)180S * 11-302°L

(2)0dz x 2-322°L

2sx(((2INJZ)1BOS % 01-38ve1

(E*6INKRY/
(2xx(2*6INA *

(2xx(V*BINM x (¥
((2)0dZ)1Y0S *

((2)INOZ)1H0S *

((EINDZ » Z2-35L°F

((2INDZ *

(2¢6)94)/(2)2dZ % <c1-
(2*6)NM/(2)DdZ * S56°2=(2

11-308°1

(2)0d2Z

11-380°L

(2 (E*6INM * (

+

(T 11)DNAS=(*6)INWI
«6)94)/2x%(((E)DAZ)1UDS x* 11-350°*8 +
+ ((1)2dZ)1U0S * 21-392°8)=(v*6)dD
(v BINM/(LE)DAZ * 2-3¥2°*9 +
(1)0dZ * 2-31y2°G)=(v*6)9d

£*5)94)/

1

1

1

+ ((1)INJZ)1Hy0S * 01-31p*E)=(E*6)dD
(T)NdZ % v22°2)=(£°*6)9d

2-326°¢

*x2-319°*H

+ ((1INJDZ)AHDS & 11-286

+ (Z2INdzZx2v1°0

2%%x(((£)DdZ)1H80S % 01-3L2°1
(2¢8)NM/((E)DdZ * SO°1

(S (L LINM X%

(24 (E*LINK %(E*2)9d)/72xk (L

((2)NJDZ)1HDS *

o1-3vE*e

(2INdDZ *

+

+

+

+

368G * Z1-368°6=(2*6)dD

*6)93

5

d1odd

(3*01)2NWd=(1¢3) NN
¢8)93)/2%%x{ {(£)IdZ)1UIS * 11—-3¢1°*8  +
+ ((1)0d82)140S = 01-326°*1)=(¥*R)dD
(v*8INM/L(EIDI7 * Z-3£E°*5. +
(1)DdZ % 961°0)=(v*8)0d
(Cxx(E*BINM * (E£°8)94) /2% (((E)INJZ)1YDS * o1-3rE°* 1 +

(F£eRINM/

1

1

1

*2)=(£*8)dO

1

(1)NJZ % §G1°2)=(E£*8)9d

(Zee(2*BINM x (2°8)93)/
+ ((1)D>dZ)180S * 11-356°1)=(2*8)dD
(1)DdZ % 62£°0)=(2*8)9Od
(Zx&({1*3INM (1*8)91)/
(1)HdZ * 01-32€°1 x

1

1

p1-32E°1=(1°8)dd
(1*8)NM/(1)HdZ * BOT*0=(T1°8)5J

2]

d1N04d9

(1*6)DNAS=(TI* L) INKWI
(v*2)93)/7(E)DdZ * 11-325°2 * 11-325°2=(v*L)dd
(ve2L)NM/(E)DDZ * 2-afrzey=(v*2)od

£INJZ)1I80S % 11-39%°*c ¢

1

+ ((1)NGZ)LIHDS % 21-31L°2)=(E£4L)dD

(£9LINM/C(EINDZ * B21°0 4
(1)NJZ % vGve0)=(E£°2)9d
(2R (ZCLINM % (2°2)9d)/

¢-399°6

+

1

1

p)

2



616

009FNVUL
06GENVUL
0RSTNVYL
02GENVHL
09GENYVHL
0GSGENVHL
OYSENVHL
DESENVYL
O2GENVHL
OISENVYL
00GENVAHL
06%ENVHL
09rENVHL
02vFNVYUL
03vENVHL
OGSy ENVHL

OYbENVHLI((TICNOTINDD % (TI*WeMIWSS  +

ODEVENVYHL
DECvENVUL
DIYENVUL
00w ENVHL
06FENVHL
0BFENVYHL
02€ENVHEL
0GEENVHL
DSEENVHL
OvEENVHL
OELENVUL
O0CfENVYHL
OIEENVYHL
02FENVHL
062ENVHL
CEZENVHL
0L22ENVUL
092ENVHL
ODSCENVHL

(ver)od
(e*r)od
(2¢r)od
(1¢0)93

* # * #

(0°1

viT3a

((1-N3A=-(1)aAr) +

pet1=(z31)213
1+7231 =23}
IANTLINOD

(2) ¥d4%9nA VD

16 21 09 (65°3N*D201) dI

e

IOANTAINOD

(CA*CHITINAI+CT=TC ) AVNLD) %
(1-1*r)anvi=(er)Invy et

6 01 0D
*3=(1°*rC)INVI

1 04 09 (1°195°71) 31
FNNT LNOD

V1330 * ((T*ASTINSS+(1-T1*NCT)IASGS *
+ (1=-T1*A*CIAQS=(TI W r)AGS

CCT=T)QA-(T1YTA)

GZ*oxx(v30°1/7( L) =%

(1="1*W*CIADD *
((1=T)QA-(TITA)

S92651Y

1°€/vi133 *

(1-1*A*T)ASS)*

16

6
1

o1
|

4
1

+(TI-TANCCINVLIIS( TN IAVLT 11

(1) 33NS %

(CTL/7C(CICAH=)IAXT=0* 1) % (1) ODONG*%
(CTL/(C)ICAH=)dX3-0°1) & (1) NONSxk
(CT1/7(C)ICAH=)IEX3=0*T)¥(1) D3NSk
((11/7(F)ICAH=)AX3-0°T)% () HANSx*

e (13 DAY uwDLOV

51 01 09
s0=(1*A*r) WHS
c0=(1*A*FINV1]

I1 OL 09 (1°19°71)4d1

9-30°1 +

(WeF)do=(1*A*CIANDD

v 1=A 01 NQ
9T—-32T°T=(A*vY*r)ASS
931-301°1=(1*C*r)IANSS
91-301°1=(1*2*F)INSS
91-30T°1=(1*1*)ASS

4 NOISSIAZ G3D53N3NI

- (1L/(FICAH)IDXD) 7 Exx(C)ICAH % £3v0°5=(1¢{ ) I330

*

JAHNC1=f € 03J

L NOTI LJONNd MONVd

s

xx



o

617

0905ENVYHL
0G6ENVYHIL
Ov6ENVHL
OF6ENVYHL
026ENVHL
O16ENVYL
006ENVHL
05RENVYHL
orafrivil
0ZBENVHL
098CNYUL
0GBENVUYL
OnRENVUL
0fRENVHL
02B8ENVYL
DIGENVHL
CORENVUL
067ENVUL
0B8ZENVYL
DLLENVHL
03ZENVHL
DGLZENV YL
OvZENVHL
0rCZENVHL
022ENVUL
OT2ENVYEL
COLENVYUL
069ENVYL
0R9ENYVHL
0L9ENVHL
099&ENVYL
DGO ENVYHL
Ov9ENVHL
CE9ENVUL
0C9ENVYEL
DI9ENVYHL

(9% D3I) xNI3 WANNILNOD SNANIW

ov 0L 09 (1*03°*7) 4l
aa>uo¥~UD<PlaJo¥vu3<hv&xw

- 0°1=(T*M)N3

(v 03) NDIIONNZ ALIAISSIW3 SNNIHW

Al*1=71 2% O3

yv OL 09 (1°03°A1) d]

*3=(A1¢M)DOdd
*9=(Al *M)DHA
21¢1=x 32 00
(AATYLINN=AL
Z31¢1=AAY 6% 133
*0=( IO
*3=(71)D>7O
*0=(71)ADD
Z2¥*1=1 €131 00
eg=(1*r)dd

Q= (TN*C )N
saNeI=7 2191 NJ
*3=(r)di1o
*0=()dd1D
*0=(r)dIdD
6¢1=C 2131 OQ
3NNT INOD
3NNIALNGD

1£*00€E*00FE (8=-30°1 - ((XW)IVLI3-(XH)ZLIA)S3V) 41

1=(X) 1NN

A=]

SANGI=XT 1E O3
Z31¢1=% 00f 0OCG

NOI4VINDIVD 3DON39V3AIC XNd WNNNIAINOD = ANAINILINOD

%* %k

£191

2191

J0€F
1€

* Kk

VLU



F R P

Lot

618

DeEvYNvyl
olEYNYVHL
00EWNVUL
06ZuNVHL
J92vNvul
ol2vNVYL
032vNval
0GZHyNVYl
dv2unNvEl
ofcYNVHE1
p22u¥NVUYl
dizuyNvidl
co0ZwNvHdl
06TIyNVHl
0R/1uYNVUlL
0Z19NVUL
091WNVYL
OGIUNVHL
Or1IuwNVHl
OFfTHNVHL
02IYNVHL
011IPNVYHL
001uNVHL
06 UNVUL
0ROYNVHL
020vNVUL
090vNVYaul
DGO UNVHL
OO0 NVHL
0FOYNVHL
02O w”Nvul
DIJUNVYL
000UNVHL
066ENVUL
0R6ENVUL
0L6ENVHL

* ¥k

vi191 0t 99 (5°03°SaNIT) d}
(A)dDdDO ¢+ (AAT1)DD0=(AA1)DD0 ve

%% NOILVINDVD 3IN3IOH3IAIQ XN w831 SS0¥D ONV 3INIT %* ¥

((AI*%)D338 *0*c -~

2i¢1=x% v2 00
*7=(AAT1)2DD 12

(£) udoONa 1Wd

1z 31 09 (656*3N°O01) 4l

* ¥ INl1dd 9nA834 %* ¥

3NNIINOD 02
S9zZ6STVI®E * (A163)Dd3=(A1*X%)Ddd
G92Z6SIVI®E ¥ aruvauzan>~.¥uuzm
(A1*¥)Dd3 ¢ (ALI%)DA) : 1
x (AI*N)DNAD * £GR1E8Z*9=(N)dID0 v

(15 03) 3IONISYIAIAXNI NNNNTINOD ALTAISSING JA11150d * %

* %

INNTAINOD 2V
*2/((*%) D338+ (1=-1%)D338) * 1
((1=13%)d3-(*N)d3) ¢ (A1*%)Ddd=(A1*%)}Dd3

(9% 53) XN ANINILNOD ALIATSSIW3 JA111S0d  #%

2v 01 09 (AI°D3A*T) 31
~nJ.!-UD<P|A>-¥uUJ<P.nxw - o0*1=(1*x)d3

#%x (2% 03) NJTLIDONNd ALIAISSIANG 3A11150d *k

SINCALI=TT E% 0oa

1y 01 09 ( mwzocwo>- 41 v¢v

3NNTINOD OV
e2/((1*X)D33B+(1-1*%)D338) * 1
(CT=T*%INT=CT*HNINT) = (AT1¢%)IAS= (A1 *H)IDN

Vuv

VUV



619

0R9 VNVl

OL9VNVYHL

099¢NVHL
0GavNVuL
0v9uNVYl
0EIPNVHL
029 Nvu L
019U NVUL
209 9NVl
06SVNVHL
0RGYNVHLl
0LGUNVHL
093G NVdl
OGS NvidlL
OnGHUNVYL
0ESYNVUL
0Z2SWNVYL
OIGHNVYEL
00GHWNVHIL
DEvYNVUL
08VUNVYHL
02 NVHL
09 hHNVHL
O0GYuUNVHL
OvhyNvVSElL
0LV ONYHL
0Z2PUNVHL
OTvuNVHL
DOVYNVHL
06EPNVYHL
OREMPNVUL
DLFVNVUL
09FPNVYL
0GSEUNVHL
OVEVPNVUL
OEEUNVUL

x% (26°03) NIILIDNNZ 1u80dSNYd1 INIT == VAAVO dNOBO
(CAL*CIINVI=(TI*r)IINYLIAX3 % (AVHDIV) I1Hd * (CICC=(AFINNM

* & (83¢03) SHI1GI% IN3TVAINDO3 dNoud

x% SN3IIVINDIVD 3NIT ONIddvI3A0

(CYICA/NIM=AVHITIV

AN 4

(AISACTINSS x (ANC*TINY x (AMY) 3AVIX + ZANS=2dANS
(AI*A*T)INSS * (NSCINM & (NLYVANVD + ITANS=TAWNS
WL % A2h~<zz<u.* AVLI38 ¥ (AT INM % FGBIFERZ*I=AMM

X (AI*A*L)IANDD/D*2/310=NUY 2006

Cx¥ANV138/0°2/7410=nW1

INNILINOD 1006

2026 01 09

J1-3°*1 = Wi

1006 D1 09 (01-3°1°19°(d413)sS8V)dl
(I*A*C)IANDD=AVLIIA (A1 °03*7) I

G926STIPI*E x N3S41Q ) 7/ d10=WVL139
01-3°1 = N3S4Ia (O01-3*1°171°(WBS41Q)SHV) ]
(1*A*L)INAS—(AI*AT)IABS = WOS4IQ
(A*A*T)IAVLI = (AI*HW*C)IAVLII=SIQ

vel1=A L3 0C

*0=2ANS

*0=1ANS

SO=WIM

Al*1=71 99 NJ

6¢ 1= 59 037

89 04 09 (1°03°Al) dI

% Al O1 1 WOYd NIILVUO3INI

* %k

* Xk

* %

WTM=AIN LD

* %

VvVuVUu

VU VUOLULUV



0vOGNvVYl
0FOGNVHL
02O5NYUL
Q10GNVYlL
03JGNVdL
055VNVUL
036 HNVUL
0.26HNV UL
096%NVUL
G uNvYl
DvSyNVEL
0C6PNVHL
0Z69YNVUL
D15 VNVl
006uNVUL

068 %NVHIL

08BVYNVYL
D23vNVYl
098 UNYHL
0SBUNVAL
GvRUNVAL
SERUNVUL
0cRPNVHA
DIRYNV UL
008YNVUl
06ZuNVHL
03ZvNvVHL
022YNVEL
09ZuUNVYL
2GLUNVYHL
OvZuNVHL
OFZUNVUL
0Z2uNvVHl
OTZYNVHL
00LYNVHL
0699NVHL

((Aer)INVLI-(ATISC)INVL)dX3 * (dvHdIv) T1HdD * (CHIF3=(T* 7 ddd¥
(C)FrQ/dIMn=dv¥HdW

Q3£+&~sﬂa~s

(AT*W*TINSS * (ASTIN% % (du) AAVIX + 2ANS=ZANS
(AT*N*CINSS & (WeTINM * (dL1)VANYD + TANS=TANS
dl % (dl)VAAVD * dvi38 . (NSCINM * ES31EBZ*I=dMM
2x*(ATSNSLINDD/0%2/310=duY

24x%dv133/0°27/313=dl

INNTINDOD

, 7006 31 09

p1-3*t = di

£006 31 09 (21-3°1°19¢(410)Sav) ]

_ (M*A*r)IN99=dvi3a (AI°D3*T) 41
c9z6civi*E x w3s410 ) 7/ J413=dv1i33
01-3°1 = A3Sd413 (01-3°1°171°(AAS313)S8V) ]
(AI*ACCIAAS-(T*A*C)IABS = WS313a

(AT*ASCIANVLII ~— (F*N*r)AVLT=d10

pti=W Y2 03

, : : *N=2ANS
*0=1ANS

*0=dIM

S3IN*AI="Y 02 00

6* 1= 53 03

% S3N 01 Al WOud NJ11VH93IN]

22 21 09 (S3ANCD3°AT) 41

.(v) wuddonN8 1vI (65*03°501) dl

(1)HdoNy 1D (66°0D43°9501) 31

ANNIINOD

SANS % (AVHAIV) ZTHD= (141 ) NATIX
aA>~oﬁvJD<P|.J.ﬂvJD<kvaxw - 0°1=(T1*r)NW33

% (2%°03) S3NIT ¥O0d NOI1ONNZD ALIAISSIWI SNNIW

IRNS * (NAVHDIV)IZIHS=( 14T )AND

12

v006

€006

* %

e9

S9
99

* ¥

Vo



PN R

621

00 "SNVHL
06ESNVUL
03ELSNVHL
0LESNVHL
09FfGNVYL
0GEGNVYL
OHESNVYL
OFESNVHL
DCESNVYL
OTEGNVHL
00FESNVHlL
0625NVHl
082GNVHL
0425NVHL
092SNVHl
OGISNvHL
OvZSNVul
DEZGNVAHL
0Z225Nvil
0125NVHL
00ZSNVHL
061GNVHL
OBIGNVUL
OLIGNVHL
09 ISNVYHL
0STISNVHL
OCrISNVIl
OFTGNVHL
021G6NvVuUl
DTISNVYL
COISNVHL
060GSNVHL
O0B80GSNVHL
04J0GNvVUHL
0905NVdL
CSOSNVHL

0°27€(A*r)ddIx %= (*r)1338 + (1-71¢0)ddIx * (1-1°7)71330) =% 1

(C1-1°r)d33-(4r)d33) + 1d5v=1dSVv
%8 21 09 (dAI*D3*7) 4l

£96204S°*1 &% ((1¢f)333+(1-14r)1338) * 1

((T=T¢r)ddM—(T1°T ) ddM) + (Al1¢r)dd=(Al*r)dd
SAaAN*dAI=TT v8 00
£9 01 09 (S3aN°D3I* A1) dI
1+AI=dAl

*0=2dSv

*0=1dSv 18
IANTINGD 28

0°2/7({(ALI*F)INVLI=(¢C)INVLIICDXI * Z

(7erj)n3zg + (AT SEY)INVLI=(T=T1*r)INVL)dXT » (1-1°0)1333) % 1
(CT=T*TIARTIX=C(A* M) ARTIX) -~ ZCWSVY=ZANSV

eZ/(CIACIWNIX * (T140)1338 + (1= IANTIX * (1=-7°¢r)33A) % 1

((T=*TIN3I—(TA*rIA33) -  TASV=TIASY

2a 04 DD (AI°03*7) H1
£962025°1 * ((T1*r)339+(1-1°r) 13381 % 1
CCT=T1STINRM=CT*TIANM) =  (AI*FIAI=(ATICM)NS
Ale2=7y 28 0O

I8 0L 09 (1°03°*AI) 41

ed)=(Al*r)wd

*0=2NSY

*0=THSYV

6*1=C 08 N3 22

(S) ¥dO518 1vD (66°03°501) 4dI
*% INIdd 9S5Na3a

%* %k

3NANILINGD 69
2ANS % (dvHdIVv)eIHd=(1*r)ddIx 04

((A*r)INVEI~(ATI*r)INvL)Idx3 =~ 0°1=(7°*r)d33
%k (2v¥°D3) S3INIT ¥04 NIILONNI ALIAISSIN3 3A111SOd

1ANS % (dVHEIV)IZIHA=(°*()ddd

* &



LA

622

092SNVHL
0GZSNvYl
Ov2GNVHl
OLLSNVHL

0CLAGNVHL "

01ZGNVHL
D0LSNVHL
063SNVUL
0R9SNYVUL
029GNVHL
099I5NVHL
0G9SNVHL
Ov9OGNVHL
O£ 9GNVUL
0Z95NvVul
OIFSNVHL
009SNVYL
DH6SSNVHL
0BGSNVYL
0485NVHL
09GSNVHL
0GS5NVHL
D »SSNVHL
0£EGSNVYL
02SSNVHL
DIGSNVUL
DOGSNVYL
06VSNVHL
DB8YGNVHL
OLYGNVUHL
DOUSNVUL
0Sv»SNVUL
OVPSNVUL
0CYSNVYL
02vSNVdl
0 TYSNVUL

% INI¥dd 50030 %* %

nn>>~VJJO+~>>uVUJO+A>>~VJUO+~>>~vuuoviuﬂ>>uuzoa
3NANTINGD w191
(CYdT1D + A>>~VJJ0HA>>~VJJU S8
(rf)dd1 + (AALI)IDTO=(AATI)}DTID
(C)YdIDD + a>>~vJuouA>>quuo
. . 6% 1=r 58 00
, . e5=(AAT)ID
«0=(AA1)DTIO
*9=(AAI)ID
JANILNOD 08
(ZdIV+ZNLIV+Z2dSV-2NSV—)%SANS * gcalfFg2e9=(r)ano
, S (T4ATSC)AITIX x (T#AISC)IIAA - 1
(1+A1°C)ddS * AA>~.ﬁuJumm|.d+>u.wVqumvnwah<Amuz.uz.>uv 41
1ANS % (AT1¢r)133A-=2d1V (SaN°03*AT1) dI
(1-AISCINATX % (1=ATCr)T338 - 1
(1=AI*CINAND * ﬂ~>—.ﬂv4mmmla—lru.ﬁvqmwmvumth (1°*aN*Al) 4l
1ANS &% (A1¢r)138B-=CN1V (1°03a° A1) 1
(1gLIV+TWIVHIASV+INSY) * SANS * £581E£82°9=(r)dDD
(T+AL*C)ddIX ¥ 1
(T+Al*C)d33 * o.m\a.>u.ﬂVJumm+.ﬁ+>u.ﬁ.wamvu~ahq (S3N*IN*AT) I
*0=1d1v
. (1-AI°CIAATIX * 1
(1-A1°*C)IW33 % 0°2/ aA>u.ﬁqumm+a~l>~oﬁuJumm~u~2b< (1*3aN®*Al) JI
) *o=1ALV
(NSTIN® % (AI*Her)ASS + INNS=1ANS 98
pes1=a4 93 0Q
' *0=1lWNS
D*1=SANS
(CAT*r)dd+ (Al M ING) = (A1*F)ARWS % 0°2=(r)ddT ce
3INNILINOD ¥8
o.N\...J.a-43<pcﬂru.ﬁ.43<p.axm * 4

g

(7er)338 ¢+ Aﬂ«lJ.ﬁVJ3<ht~>~.ﬂ043<Fvaxw ¥ (1=1°C)N333) 1

i ((1=1°F)ddIX=(T¢F)ddIX) ¢ 2dsSv=2dSVv



623

DL5GNVHL
0965NVUL
0G6S5NVHL
OvESNVYL
DCS5GSNval
02635NvVH1
OT6GNVUL
006SNVYL
DB6RGNVNL
0RBSNVYL
0ZRSNVUL
0985NVHl
0GHSNvYYL
OYBSNVHL
OCRGNVYYHL
0Z2BGNVYL
OIBGNVHL
OO0RSNVHL
O06L5NVYHL
0B2SNVUI
OLLSNVHL

QN3
NHN L3N

_ INANTINGD

(NNINDA=(N)DO

1 01 09

99 + (N)VLI3 & B8Z + 2%%(N)VL13 x vYV=(N)}DO
(NN)Z13 % 82 - {NN)NDO=DD
((dN)ZL3-(NN)Z133) 7/ ((dNINDA-(NN)NDJ)=82Z
0°0=vv

1-dN=NN

ANNTINGD

E 04 09 ((N)VLI3®*19°(1)213) I

, 1=dN

Z31*2=1 2 09

saAN*2=N 1 03

2=

(1INDQ=(1)00

b o i 1-z31=2131
JANI LINOD

(39)8g95N3 1IVD

SR ; 6v 01 09 (0°93°5Q1) 41

™

6%



624

062
oBe
0L¢
092
0G¢
ove
oLe
0ce
o11e
co0¢
o061
ont
041
071
0617
ovi
ocl
YA
ol1
601V
06
o8
0¢
09
0s
ov
ot
22
a4

1)dz
1)dZ
1)dz
1)dz
1)d2Z
1)dz
1)d?Z
1)d2
1)d2
1)dz
1)dz
1)az
1)dZ
1)dZ
1)d2Z
1)d2
1)d?
1)d2
1)d7
1)dZ
1)dz
1)dz
1)dzZ
1)dz
1)dZ
1)dZ
1)dz
1)dZ
1)dz

GON3
N¥N LA

oWnS/(11/7220°21-)dX3 * 2°0%=(2)0d7
OWNS/(11/0E8°01-)dX3 * 0*v2=(S)0d7
Osz\a_»\MSN.mlvaxu * o.@H.cuocN

‘ oz:mxﬂ—pxom“.cu.uxmuﬂn,oaN
OANS/Z(11/296°1-)dX3 * 3°6=(2)0d7
ONNG/D°6=(1)0d7
NNNS/(11/7200°E1-)dX3 * 2°06=(9)INA7
NANS/(1L/7228°11=-)dX3 * 0°* #S=(S)INd7
NWNS/(11/725%°01-)dX3 % 0°*Bl=(v)INd?Z
NANS/Z(11/92G°E—)dXT * 0*9=(E)INdZ
Zsz\nﬁbxcmm.Nluaxw «J3°*0 =(2)INI7
Zzaw\o.cuﬂavzaw
YNAS/(11/7922°6-)dX3 * 3°09=(2)2d?
uz:m\.dbxmmh.muvaxu*c.omu.o.uaw
JANS/(1L/72EG*L=-)dX3 * D°21=(5)Dd?7
SANG/(11/ERT*p=)dX3 * 3eg=(v)Dd7
uz:m\hﬁp\¢wo.mnvaxunamvua~
SANS/(11/7v92° T—)dX3 * 5¢6=(2)2d2Z
3ANS/0*6=(11DdZ
HANS/Z(11/02°01-)dX3 * g°a=(2)HAZ
HANS /D *2=(1)HdZ

oaNVIQN-.ovZQN *+{9)0d?7 /71dz/ NINADD

«q *D N 804 S31VLS NOILvVINdOd QUNJI 1oVHEd ¥

aUZDonszoOZDm.ZZJmouhv&N INI 1N0ouBNs

(VLIRS



PPN

625

09E
0GFE
ovE
0fE
o4
o1l¢
00€E
06¢
oRe
022
092
0G6¢e
ove
gEe
oce
912
00¢
061
oR1l
021
091
o= |
ovl
OET
o2t
ottt
201
06

o8

0L

09

0S

ov

ot

8¢

CY

) AHZ
YAHZ
YARZ
YAAZ
) AHZ
YAHZ
YARZ
YAHZ
) AHZ
YAHZ
JAHZ
)AHZ
)AHZ
YAHZ
) ARZ
YAHZ
YAHZ
YAHZ
YAHZ
) AHZ
) AHZ
YAHZ
YA42Z
YAHZ
)AHZ
YAHZ
YNAZ
YAHZ
YAHZ
YARZ
YAAZ
) AHZ
YAHZ
YARZ
YARZ
) AHZ

GA#90 =3 69%¥82T1°C~
2A%20-3 2v280G6° Lt

SX*E0~-3 €SE609°S~-
ZX* 6GE€0891° +

Sx&¥%0-3 020850°8+
2Xx*20~-3 8vsve8*C+H

NOI1D38u0D TWWOINVHD

vA%EO-3 vS5622°E*
A% 29.iv962°% -

LX%G0~-3 G3GEOV 11—
yX%20~3 GEIVGE ES
X% SEGEBLIVE —

LX%90-3 EETIB9I*CH
YX%EDQ~3 S85V¥9°E~
X« 08VSSIE" ~

11 DL 09
CAX20-38v520L° 1~

5LE£000°Y = 17

AxOA= LA

A%XGA= Q9A

AkWA= GA

AkFA= UA

A%CA= EA

AXA= CA

01°6%S (9°3-A) dI

o9 Hp/X = A

Cxk(SE®R/X) = NZ

2 01 09

9X%xH0~ISESSIG h+
EX%20~-3 8596LL°6~—
gv1000°1 = NZ
Gevey (ST /- x) 4l
cxx(23°6/X) = 02
£ 01 09
9X¥G0-3 2£9802°L-
EX¥E0-3 BZEL29°9¢4
G545556° = 07
211 (23°6- Xx) dI

X¥OX= LX
XkGX= 9X
XahX= GX
X%xEX= X
XkZX= €X
XxX= 2X
AH =X

% {(A4) ADN3NO3¥4 V N3IAID SH¥3LOVd
W ANAINVIAD 3HL $31vVINOIVD 3NILNDYAENS SIHL

(DZ*1Z°*NZ2*DZ*AH)ANHZ 3NILNOYBNS

1

4
1

c
1

* %

[GIIR P RC AR



626

26V
ovy
ofv
02Zv
oty
ooV
06E
J83E
0LE

YAHZ
YAHZ
YAHZ
YAAZ
) AHZ
YAHZ
YAHZ
YAHZ
YARZ

CX#v0=3 Sev92Zv° S~
2X%20-3 vICIES B+

IX%20-3 OCSESB°E-
vX%E0-3 GYSBEd° ¥+
X« 218IVEY® -

anN3
NuNn L 3Y
cxk(LE*L/X) = 7
1 01 09
9X %G0~3 3I21218B*°c+
Fx#20-3 216E6F° 1~
29EvL65° = DZ
grezrset (LeE*2r-%X) 3dl
cxx(9°9/7A) = 12

.o

LA
12

FA
11
ot



627 -

09t
oGE
ovg
ot
o2t
o1€
DOE
o6¢
082
242
09¢
0Ge
ove
0E?
oee
o012
002
061
oRl
oLl
oot
051
orl
ort
pe1
o1y
001
o6

o8

0L

09

0S

ov

ot

0c

o

NV Yl
NYdiL
Nvdl
NVHEl

Nvul1®(I)EDINS

Nvdl
NVdl
NVl
Nvdl
Nvdl
NVH1
NVYl
Nvdl
NVul
NVHL
NVUl
Nvdl
Nvil
NVdlL
Nvul
Nvdl
Nvd i
NVYH1
NVl
Nvdl
NVHl
NVdl
Nvdl
Nviyl
Nvy L
NVl
NvYylL
NVH L
NVHL
NVHl
NVdl

woqannomoovwbwas

*%x xnd qvuid>3ds 3HL 01 Zuuhbmumhzou ARNANTANOD

(vi3N*1=1 1

onnvouozmaaquIozm.auuNUOZm-.uvuozm.ﬂ~v<kwv

(133°9) A1TBM
(202°%3) 211N

(vi3aN*T=1 ¢ (I)HONS *(1)30NS 1

s(1)INGNS*

s ANODW

$(S )OOONS
e (S )DONS
s (S )INGNS

auuoozwoauuNLOZmoauumuozm.A~v<bwu (£29°%9) ALluM
(9)23°9) 3IL1UM

o1 01 0O(0°03°931) 41

* %k

XxN4 1ndino

£=1N0N
o*1=(€)11013

ged=(2)10013

pen=(1)1N0013A

SaN=V13N

(€)11013 NOISNTANIO

Gg3s1Hd*v1341430vdl" %add ¢ 3dALT /1807 NONAOD
ANDDS *ANODO 1

*901 SSXVN SAXYAN  *OXVAN s IXN ZINIVRW/ NINAOD
TIAX /73dS/ NDAANOD

(S YEDANS 3

s(G )CHONS ¢ (G )ZDINS (S JHANS 2
¢ (S )3ANS 1

¢« (S )DONS ¢(g )2SNANS *(S6 )y 203 3JNS /NITANN/ NOANAQD
. 231°%° (3 yz13as1s3l/s NONNDOD

;N!Noaovﬁ>l.novﬁu-AN—vU>Ion>I_£oJ>IZ /ANI 3/ NOWAOD

o &)

egx1 *38 *W

S3NIT *(S ¢6)d3 s (5 *6)Nd 1
e21)ddd *(S *21)OAd e(S LN (G )YTA /NUL/ NOWAOD
S3IN 911 ALl 1
s24NIN s gN1Y s4NT N /NHLSHd4/ NOWAOD

‘ vi3a *(Ss )vi3 eIXQa *IX /AX/ NONADD

sud*(£) 18D /XN13S/7 NOWAOD
2SNVl 3N1 1N0Y8NS

»

)
o

o]
P
P



roed

628

02
o112
002
069
089
0L9
023
069
ovo
0€C
029
019
0909
06%
083S
0LS
095
0€sS
0 vS
0£S
025
2016
005
06v
09y
oLy
coY
osY
ovY
DEW
02V
o1lv
o00%
06¢
08E
OLE

Nvul
NVYL
NVul
NVE L
NV Ul
Nvul
NVl
Nvdl
NVYl
NVdL
NVH L
Nvd i
NVul
NVYl
NVdl
NVU L
NVl
NV3l
NYSB1
NVl
NVJl
NVHl
Nvd il
NVYl
Nvdl
NVHil
NVdl
NVHl
NvHl
NVl
NVE 1
NVUL
NVYl
NV Yl
NVd L
NVHL

annNT ANGD 06

g£dd *SEN s2d3 s2Ad *1d3 R E (6vd28°3) A1 1uM
o5 O1 Ouno.ou.uouux—

3nNNTINOD

AHJ-Jva&w + fsd3=gdAd

anJoJ¥vUzu + EwWA=EWS

ANJ.JXVUIm + 2dd4=¢d3

ANJ.Jxv021 y 2ud=2wd

auJodxuU&u + 1dd=1d3

aﬂJ.Jvazu + TAd=1Wd

1

volv

IANTANOD ov

(£ Dd3 e (£1*INI DN ¢ (21*I%) D43 e (20 9) oA
s (11*i)D4S o (1T14IR)IAS ¢ (AX)IAHLS T (zv23°%9) ALTER

ovy O1L OQAOQOUaOO—vmu
MAHIN® 1= vo1vy 00

geo=fdd

g°0=ENWd

o*0=2d-

neo=2nWd

ned=1dd

geO=1wd

3ANTINOD

aMo—HJnoAJ—vPJOwaahﬂow.ow 311"

oc OL 00A0c0w.00~vm~

(£)1NN=ET

(zyinn=e

(1)inN=17

IDZ—PZOU

WDZuhZOU

ncomooeow-ocom (g2=-30°1 = aaXJu<FW|n¥uFDOPUVm$<v a7
W= (%) INN

saN* 1=31 1903 004

LNINS 1= svos 03

3NANILINDOD

. AﬂOonOv 311dMm

1

ot

ovo3
1v08

o1

(S1¢+°0N w0<&.ox¢boa1~vh<iz0u oe



629

0RO INVHL
0/01NvVYl
090 INVHL
0G0 INVYL
Ov0iINVUL
OEJINVHL
520 1NvEL
0101NVYl
000 1INVHL
066 NVUl
985 Nvil
026 NvVul
096 NVul
0G6 NVdl

‘a45 NVl

0f6 Nvul
026 NVil
016 Nvil
006 Nvil
06R Nvil
0Re NVl
028 Nvdl
09R NVHl
0Ge Nvdl
ona Nvil
5c8 Nvdl
02ZR NvVdl
018 NVdl
00R NvUul
062 Nvdl
03¢ NVUl
02, NvBl
092 NVul
0GL Nvdgl
DwlL NVul
0€é NVBi

(g n)d3

iId3 ¢+ 143 *+

£dd *EAS ¢2dd MALE ¢1d4d

nﬁyuacnaﬂu~10

AINT INDD

C1Ad (Gv03¢9) 3LIHY

03 01 OOAo.om.Ou~Vm~

(£1* ) dd
(7¢I
(z1* ) dsd
(21 AW
(11 W) dd

A—Jprvzw.

s (ETNCTININI e (2t IRING

X8 i R bR X-E S(ITNTININD

s(21*IN)dd
e (IN)ICAH

+ + 4+ v T

3NN11INOD

fddi=€dd
crd=gnd
2dad=2d3
2nd=end
1d3=1d3
TW4=TWd
3ANITLINOD

ey (2Zv23°9) 311U
oL 01 OOAOocwooouvmu

J)IZ.—MJX gpd8 00

*% NO11IVIINDTIVI xn13 viol

0*0=td3
0*0=FWI
5e0=2d4
oe0=CcwWd
sen=1dd
Deo=1wWd
JANI ANOD

ano—HJnoaJuubDUPwu (2£03°*9) 114"
, (6£28*9) 31T UM

09 01 029¢

I EUDIO RED

Nuni3Y Aoncw.mmquv 41

*x& Xn7d qvydl1d3dS 3L 01 NOT1N3TYLINOD

3NIT

Cd3+ENI=(EIIND
2d4+2nW3=(2) 180
qau+,zuuﬂﬂ.—mo

08

£v08

eF X

* %

09

* ¥



630

022 INVUL _ an3
09ZINVUl NpN13

0S2 INVL (g€°c13Rd1* xN1d AvL1010HZ 1) LvAuO0d 5y08
Ov2INVUL (c*r1asdteregdenl) IR L E AL L]
OF2INVHL (/S 1dOHG *X 2 ¢ SANTADHI 2
0221NVYHL .xm.m:Jao:m.xb.mazuzoxo.xa.maqaoxm.xn.moc-zcxo.xw.:zzxn.xn 1

D12 INVUL SIHI®*XE//ELI= v13HG*XET1eE®L3= v1a4GexE1eELd= via459x22/) 1VAuOd LE0H
002 INVL (xN4 Wwyid3ALS 341 Ot NO11NBIHINDD JNTIDHSF) LvWa0d G£03
061INVUL (xn14 vsl1d3dS 3HL 04 NOILNATHAINDD WAINTLINGD Hyh) LvAy0d E0TY
oB1INVHL (HeC132d1) 1vAB03 £09
DZTINVUL ,.\\\nuxm.xua.uuxw.x“—emlxw.xﬂd.muxm.xwﬁ.uxﬁ 1
0OTINVYL ex21¢VAL3IHESXS/// (EWD/S3T1D118Vd) §3111SN30 HJANNNHEESTHT) LvAu0d 209
0G1INVHL (p*E139d7) LVwWd0d 109
oriINVYL _ (s77 HAT*x21 z
OE11INVH1 *—3HC .xwd.zzﬂ.xmﬁ.o;—.xﬂ“.mz;m.x-.Nu;m 1
021INVHL eXZT*VIIHESXS/// (EWD/S31011HVd) s31115N30 HITNNNHEEC THT) 1vaNy0d 009
CITINVYL p)
201 INVYHL £d4d4 + Ewd o+ (£)1uD=(E)1WD

060 INVEL ‘ 2d4 + 2W3 ¢+ (2)180=(2)1480



631"

09t
0GE
ove
o0cE
02t
o1¢€
00¢
062
082
042
0oe
ose
ove
oge
g2e
o1
ooe
061
o1
oLt
091
261
ovl
ol
021
ot
001
06
on
02
09
cs
ov
o€
32
01

gaonad (GeG139d1*E1C) T Aok
dong (AT*1=1 e (*n)D338 s (¢ AHIANT 1
donge (1*x)onve s (*%)ONAS s (N3N s()V1L3 (3| o) (161°9)311UN
d49N8 g2 01 09 (1°03° A1) 31
don8 Z1e1=x 2¢ 09
dong ” A\\wwm:m.x,~.m1d.xqa.:<»:m.x-.ozlm.xm~ 1
ao:m.orxm.xn‘.<huzn.xh.41_.xm.z:~.xN\\m.Naun—norzn.xm.n~u>-Lc~ 1vAu0A
d4o5n8 (A1) QA el (061¢9) 2i1n%
dond Nuni3d
donN3 (WD xn.n.aamn—n<»4moozsv ICALLeE
don3 v1133 (231L°*3) J11Y%
don9q NN L 3Y
a¢oNa (THT) 1vANu0d
dong (v61°9) 311uM

do5n8 Mmsoal ..o».oc.um.oq.om.om.oﬂv o1 09
do1 0 (S *6)INVL v
aonyg (S *v*6)nNBS *(S spenH)AVLER s (G *Hy*5)ADD 6
dong s(G *¥*6)INSS s(G *G)NAI ¢ (y*6)NM 8
daona s(v*6)do s(h¢6)Dd s$(5 *6)ddIX L
dong s (G *6)d33 (G *5)ddd $(G *H)ddn 9
dona sAAL  *Al ¢y 17130 ¢ (5)d10 ¢ (6)d1D0 ]
aony ¢ (6)dD0 s(G *B)ANTIX s (G *5)A33 v
donA $({G *GINAND $(G *5)NNM «(21)dDD0 £
daong e(g *6)1339 s (g *21)00n¥1L s(g ¢21)d3 4
dong s(g *C1)NW3 s(c *21)0oNnAd s(g *21)D>a38 1
dongd s(G )OO0 *(S INDQ *(S Y910 ¢ (S Y100 * (S }D10 /9naq/ NOWWOD
dong sanNIT *{(S *6)dd s (G *61IA3 1
don8 e(c %2t1)ddd *(S ¢21)DA4 *(S IIIN®(S YOA /N¥1/ NOWAAOD
donyg vi3g °*(S )vi3 s1X3 *IX /AX/ NOWANOD
a5 8 SN +91l ‘Wil 1
gong eyx1 *3d °*WX ¢24NIN s 4NT Y s 4ANI N JA¥LISH 4/ NIAAOD
don3 _

4on8 *% SNvul aN1 1n0d3Ns ADHd ANlUd 31vI03INYIINI S3aIAOUd
a9ng HOIHM SNO11d0 iNJud 95nB830a SNIVANDOD INILNOHANS SIHL  **
dons8

a9n9g (MS95Q1) udONE gN11N0dBNS

161

o061
of

281L
o¢

vo6l
o1

yuvuuuy



632,

pee

otz
002
969
289
0.9
099
0G9
ovo
0@
029
019
002
06S
08S
045
09S
065
ovsS
0¢sS
02%
016
o0S
o6V
ORY
02v
00V
0S¢Y
oy
oEY
02y
o1y
ooV
o6t
o8f
0LE

dong (Lt INVL $(*C)HINAS S(A*rYdO s(ner)9o3 1

don8 ¢ (WerINM ‘W ‘r)) s (1)3A s()VL3I ¢ (261°9) MIuw 0L
dong NyN 1A
don8 amocnw-xmmomcc—WHomeonoc_wQ~.XNoolﬁv 1vws0d 002
do918 (AAI)INDA 1
dona s(AALI)ITO $(AA1)OTID s (AAT) DD *(AA1)DOD (002°9) DL1uM
dong (Sev138d1¢E1) LYWNHO4 6908
dona(zy*ati=r>r s{AI*C)DOdd S(AI*C)IDAS *(C)ddD0 er) (6203°¢9) 311UM
donNa3 (s°v138d1¢E1) LVYANY0d 661
d91ad (6*1=C [
d49514d .Armoﬂvaloa>—oﬁu2u *(r)dno $(r)dd>10 $(r)as1d0o |
dong *(ALI*r)Ddd S(AI*C)IIAS *{r)ddd0 sr) (551¢3) J11U%
dong (//NDQHE* X1 ¢ ddHe c

dong .xwuozmINoXNaoJJOIMaxaﬁ.UJOIMoXuA.JUUIm.x—aouamIm'xﬁ«ouzulmox—~ 1
dsong oUUOIMaxmoﬁIuoXN\\moNauN>>ImoXN-m-N~wuun<»u1¢.xwomuu>~oL¢~ 1LVWH0+4 861

daonN0 (A1)3A s(AI)VLA sA1 (861°%3) RS R A 09
gonA Nunl3y
aonid a.moouwo.mumv\\mwmzm.xnu.uwwzn.xnd.aquIc.xaﬁ.QaOIm.xm ) §
ao:m.ua;:m.xMa.o>:~.x>.4x«.xm.ﬁxﬁ.xw\\m.w—ua~n>>:m.xm.n,u>~u;c. 1VAH03 961
4o9na (6¢1=0 «(S3IN*ALI="T ¢ (1*r)1338 2
dong s (1*r)d33 ¢ (I )ddaIX $¢*r)ddo s (N )ddm 1
aona ¢({10A | ‘r) s (AI1)AA ¢Al (961°9) 31luM 0S
dong N¥N13Y
daong aAm.ouwo.muwv\\mumxn.xnu.zwu;n.xn~.zzJXIe.xaaozzorm.xmﬁ 1
ao:m.zzsxn.xwd.o>:~.x~.J:_.xN.ﬁz~.xN\\m.mﬂua“u>>:n.xm.n~u>~o:cv fvynund sel
dong (6¢1=r s (A1*1=1 s(7*r)n338 2
dong s(1*r)IN33 $(*L)ANTIX $(TI*F)IARD S (NS C)ANY 1
4ona *(1)0A . ) ¢« (A1)OA A1 (G61¢3) JLIuM ov
daona NuN1l34
dong am.NﬁmnuUOOIm.xN.momnwnaumxc-xN. m.mﬂuaﬁuzmmuLmv 1VAE03 E61
aong . {(M)dI20 s(AI®*N)Ddd ¢ (AI*AIDANS (E61°%9) 3L 1u% 22
4ona (SaIN*AI="] s (*%)D33a s(I*%)d3 s (1*%)DNVL 1
daong S (T1*M) DNAI ¢ (V)AA s()Vi3 ¢ ¢y) (151°¢9) =R -1
dona : 22 0L 09 nmwz.ou.>~v 41 g2
daong ; (/7)) 1VvABO3 261

doNng (261°9) 311u8M



633

062 dongd anN3

082 4ONA NN 3Y

pLe 4dNA : Aa.m.caw@oﬂumv\\zmmzn.xu..oZ(hw.I# Z
094 doNy oXOquUUImoXu«ozmmInox—no.J(PIm-x—~032n—1m.x~—.0|:.xn~owlu.Xm.~oZr: 1
0GL dONA@ *XLCWHI*XZ2*rH1 -XN\\moNauH0>InoXNom.Namn: =y 1Dy ¢ XZ2*E€1=T10HE) LVAE0S 261
oOvlZ dON8 (6e1=r*(v*1=A £
08L dONBe (W T INBS “(I*WelINVL3 S (AT )IANDD ¢(TI*NTINSS 4

- S _
»



APPENDIX E

References

E.1 Hansen, C. F., "Approximations for the Thermodynamic Properties
of High Temperature Air," NASA TR R-50, 1959,

E.2 Livingston, F. and J. Williard, "Planetary Entry Body Heating
Rate Measurements in Air and Venus Atmospheric Gas up to

150000K," AIAA J., 9, No. 3, March 1971.

634



DISTRIBUTION

Headquarters Contracts Division

Code DHC-4

National Aeronautics and Space Administration
Washington, D. C. 20546 '

Mr. Robert T. Swann, Assistant Head
Thermal Protection \aterials Branch
Langley Rescarch Center

Hampton, Virginia

Mr. James N. Moss
Thermal Protection \aterials Branch
Langley Research Center

“jlampton, Virginia

Mr. K. H. Wilson
Lockheed Missles and Space Company
Palo Alto, California

Dr. W. S. Rigdon
Dr. R. B. Dirling
pr. M. Thomas

McConnell Douglas Astronautics Company - Western Division

Santa Monica, California

Reacting Fluids Laboratory

4

Authofs

635





